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PREFACE. 

Several years ago a systematic investigation of the Carbon- 
iferoas faunas of the Mississippi basin was begun. Fossils from 
Iowa, Illinois, Missouri and the neighboring states were col- 
lected, and the work of examination, comparison and revision 
of certain groups undertaken. A large number of species 
were thus passed in review, and considerable progress made 
toward the monographic consideration of the forms of different 
genera. Many type specimens from various cabinets and muse- 
ums were carefully examined, and accurate drawings made of 
those which had never been illustrated, or which had been 
poorly figured. Publication of the results of these studies 
had already commenced when opportunity was offered, through 
Mr. Arthur Winslow, State Geologist of Missouri, to modify, 
temporarily, the original plan, by bringing together all the mate- 
rial relating directly to the State in the form of a review of the 
Paleontology of Missouri for one of the reports of the Geologi- 
cal Survey. To the notes already accumulated which pertained 
directly to the subject, were added the results of special observa- 
tions made at different times in various parts of the district. 
This report was practically ready for the press, and drawings 
prepared, nearly two years ago. Owing to various delays, chief 
among which was the preparation of other reports, it did not 
get into the printers' hands. During the two years which 
elapsed many new facts had been obtained and new material 
brought to light. In the meanwhile a change in the adminis- 
tration of the Survey occurred. 

Immediately afterward the report was taken up, new 
material added, various parts entirely re- written and the entire 
work thoroughly revised, so that now it presents quite a differ- 
ent appearance from what it did when transmitted the first 
time. 
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For a long time there has been a wide-spread desire among 
certain classes of citizens for a more concise account of the 
organic remains of the State, especially in the light of the fact 
that fossils have such a distinct economic importance in 
determining the age of rocks, and hence serve as trusty guides 
in the further development of our mineral wealth. In the 
attempt to satisfy properly the demands arising in connection 
with a work of this character, it is the intention to present, as 
briefly as possible: (1) an index to the fossils of the State, 
through means of which the forms now known to occur within 
the limits of the region under consideration can be recognized 
readily, without recourse to great libraries ; ( 2) a bibliography 
of Missouri Paleontology, bringing together all that has been 
written on the subject, now so widely scattered and practically 
inaccessible ; (3) a summary of what has been done up to tbe 
present time in this branch of science, in so far as it pertains 
to the State of Missouri; and (4) an introduction to more 
comprehensive faunal studies, tending toward a solution of 
stratigraphical problems at present more or less obscure. 

The material upon which the report is based has been 
derived from various sources. The greater part of the spe- 
cies illustrating the fossil faunas of the region has been col- 
lected by different members of the Geological Survey of Mis- 
souri. Supplementary to this a number of local cabinets in 
the State have furnished important series of particular grocips. 
Another fertile field for valuable Missouri specimens was the 
many private collections belonging to persons residing outside 
of the State, and to which free access was generously given 
at all times. During the many years fossils have been col- 
lected in Missouri a considerable number of forms have found 
their way into the cabinets of various colleges and public 
museums. Altogether, these collections furnished an amount 
of reliable material that could not have been otherwise ob- 
tained in years ol special work. 

In the present memoir, every endeavor has been made to 
deal only with the species which have passed under personal 
observation. In this way, secondarily acquired information 
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bas been largely eliminated ; and with few exceptions, which 
have been duly noted in their proper places, all the spe- 
cies here considered have been personally handled. Every 
year brings forth discoveries of forms new to science, or which, 
though already known to occnr in other political provinces, 
have not been observed before within the borders of the State. 
For this reason the work can never be regarded as fally com- 
pleted, and mast necessarily be supplemented in order to keep 
it np to date. It is hoped that this additional material may be 
incorporated from time to time in the form of special bulletins, 
as appendices of the present volume. 

The fossil plants of the State will receive special elabora- 
tion in another place. 

The general plan of treatment of the different species 
enumerated has been to give under each a more or less com- 
plete bibliography, by reference to which additional information 
or good illustrations of the forms not here figured may be 
found. In the diagnoses it has been the aim to give a rather 
full description of some leading representative of each genus, 
accompanied by a suitable figure; and to make the sketches of 
the other members of the group brief and in a great measure 
comparative. By this manner of dealing with the subject it is 
thought that the characterizations of all the species will be 
sufficiently ample for intelligent comprehension, and for the 
particular uses to which the work will be put. At the same 
time, the bulk ofthe report will be reduced very greatly — to one- 
fourth, at least, of what it would otherwise have to be. The hori- 
zon and some of the leading localities of each species are also 
given. The matter of localization has had to be rather general, 
allusion being made to the nearest postoffioe usually, or in a 
few instances, as when the fossil is common and the distribu- 
tion wide, merely to the county. With the greater portion of 
the material the exact bed, with reference to a particular sec- 
tion, has not been made known. BDth in published and in 
manuscript lists large numbers of erroneous identifications 
were found. For these reasons minute faunal studies could 
not be included ; nor are they desirable in a work of a general 
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character. The horizons are desigDated by the larger units of 
the several gronps. As already stated, some of the collections, 
especially those made by members of the present Survey, have 
been carefully and accurately labeled with particular reference 
to the different beds of a detailed section of each locality. 
When these now isolated sections are properly correlated, as 
they will be as the work of the Survey goes on, much valuable 
material will be in hand for broad studies in the distribution of 
the different faunas. This investigation has already begun, and 
very important results are foreshadowed. 

Brief nominal histories have been appended to the descrip- 
tions of many of the most important species, together with 
some of the most salient points brought out in the present 
investigation concerning the structural features of the various 
types. 

In regard to illustration, the leading Missouri species of 
each genus has been figured, and also some of those forms 
heretofore described from the State, but never illustrated. 

Little attempt has been made to deal, to any great extent, 
with the numerous and complex questions of synonymy— not, 
however, for reason of any inappreciation or under-estimation 
of their full significance and importance, but on account of an 
entire inappropriateness, in a publication of this character, of 
such necessarily prolix discussions. That there exists a bur- 
densome and extensive synonymy in many of the zoological 
groups is only too well known to every student of ancient life; 
in fact, it is so manifest to everyone who has given the subject 
even a casual consideration, as to at once render apparent the 
cogent necessity of a careful and complete revision of most of 
the sections. The wide geographical distribution of some 
forms; and the concomitant changes of environment, may be 
referred to as among the chief causes of local variation of 
species. Notwithstanding the painstaking and conscientious 
labors of some of the earlier American writers on the subject, 
the question of specific range in time and space did not receive 
the attention in the beginning that it did subsequently, and there- 
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fore species were often based upon superficial, trivial charac- 
ters, which are relatively nnimportaut as classificatory criteria. 

In considerations involving problems of synonymy, which 
have arisen prominently during the progress of the work, every 
effort has been made to pass unbiased judgment in accordance 
with the merits of each individual case; and when any dis- 
crepancies have occurred, the respective authors have been 
given every benefit of the doubt. Through the kindness of 
the various owners, hereafter mentioned, a large number of 
type specimens were critically examined. Many questions of 
identity, previously doubtful, were thus satisfactorily settled. 
To be sure, in some instances the same test may appear seem- 
ingly to have decided similar questions in very different ways ; 
but there have always arisen minor points in the one or the 
other which do not strike one forcibly at first, though when 
once attention is called to them, they can readily be seen to 
have an important bearing in attempting to do full justice. 

Considerable surprise has been expressed at various times 
during the progress of the present work, especially by those 
somewhat interested in geology residing in the State, at the 
lack of effort made to describe new species. The reasons for 
this seeming inappreciation of ^' new " species are numerous. 
In the first place, the main-spring of action in the description 
of the large majority of the species now known has not been a 
keen desire to advance our knowledge on the subject, but 
rather to merely attach one's name to as many specific terms 
as possible. The great number of forms indifferently described 
from fragmentary material or without illustration of any kind, 
and the host of undoubted synonyms, only too fully corroborate 
this statement. Paper after paper has appeared, made up en- 
tirely of mere incomplete diagnoses of '' new species." If 
some of them had been accompanied by even slight references 
to the morphological and geological relations, there might be 
a demand for this class of work. But such has not been the 
case in fully one-half of all the t(frms that have been named 
from North America. Many specimens have been so imperfect 
that even the family affinities, to say nothing of the generic 
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characters, can at best only be surmised. When fossils are so 
indefinite as these, it is exceedingly difficult to see their im- 
portance to geology, and farther than indicating the possible 
presence of other genera in particular strata, or furnishing a 
clue to the probable occurrence of other forms when the 
morphological characters of a previously unknown individual 
cannot be made out, it certainly must have small value in 
geologic work. Ancient forms of life subserve two great ends : 
the one phylogenetic ; the other stratigraphic. The first is 
purely biological in its bearings, and contributes to a better 
understanding of the great plan of life. The second is geolo- 
gical in its aims, and is of the utmost importance in the con- 
sideration of the broad faunal questions pertaining to correla- 
tion. Both require a more or less complete knowledge of the 
structural features of species before the fossils perform their 
highest functions. The value of a form, therefore, is propor- 
tional to the perfection of preservation and the correct inter- 
pretation of its anatomical nature. 

The morphological facts already brought out by the inves- 
tigation of fossil organisms is only suggestive of the vast and 
fertile field open to the student who directs his energies along 
this line. Thus intimately connected with biology, the re- 
sults of the study of the material accumulated up to the pres- 
ent time cannot but give most valuable aid in making out the 
phylogenetic histoiy of the living zoological groups. Indeed, 
the importance of this consideration cannot be overestimated 
in the attempt toward an understanding of a complete phylogeny 
of organic beings. Viewed from an anatomical and embryo- 
logical standpoint, the dead become rejuvenated; the ''curious 
stones " live ; the rocks disclose the great plan of life. More 
lasting, more useful, more worthy of contemplation, are pale- 
ontological labors directed thus, rather than to the indiscrimi- 
nate multiplication of species, to the mere description of 
curiosities. 

Not less important is the recognition of the mutual de- 
pendence of paleontology and stratigraphy for the attainment 
of the highest and most accurate results in generalizations. 
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Heretofore these fields have been far too widely separated ; 
and the work of the one has been carried on practically inde- 
pendently of the other, with often very erroneous conclusions. 

During the past few years several hundred " new " species 
and a considerable number of genera have been described from 
that the upper Paleozoic rocks of Missouri. And it is safe to say 
more than two-thirds of this number have unquestionably been 
brought to notice before. Many of them are the commonest 
species, described and well illustrated years ago. The folly of 
such careless multiplication of names is only too apparent, and 
certainly needs severe condemnation. The manifest indisposl* 
tion to look up the readily accessible literature also reflects 
sadly on the methods, of the worker. At best, synonymy is 
ever in great danger of unnecessary augmentation, and always 
will receive sufficient additions without the wholesale, useless 
allotments that need not be mentioned. Only when it is im- 
possible to refer forms to species already described does it 
become necessary, or desirable, to propose new titles. And in 
all cases considerable familiarity with the representative spe- 
cies is at all times helpful. Within the last decade the trend 
of paleontologioal thought has been toward the higher ends 
previously alluded to. Comparatively few new species have been 
made known of late, indicating clearly that the day of indis- 
criminate species-making is drawing rapidly to a close, and that 
the efforts of paleontologists are being directed into the more 
important channels, in ways more intrinsically valuable and 
more in harmony with the truly philosophic spirit of pure 
science. Thus it is that students, in dealing with problems 
pertaining to ancient life, have begun to appreciate more fully 
the direct bearing and close relations of this science to those 
branches treating of the structure of animals, and their distri- 
bution in time and space. 

The treatment of the different zoological groups referred 
to in the present connection has not been the same. In order 
to carry out the main intent of the work, and still have it 
included within the limits originally planned, it has been neces- 
sary to condense greatly the consideration of many of the sec- 
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tions. The most characteristic forms of the various geological 
horizons, and the species which are little known, have been 
considered more in detail than other forms equally interesting 
and perhaps even more important. Certain large groaps have 
consequently been very briefly alluded to. Such are the 
Polyozoans, Vertebrates, and various sections holding lower 
taxonomic ranks. For the determination of the geological age 
of rocks, the Polyozoans are practically of no value to the 
average citizen of the State. This class has therefore received 
but little study in the present connection — only the more 
important species being described, though a considerable num- 
ber of other species are listed which have been reported from 
localities on the boundaries of Missouri in adjacent states. 

The detailed discussion of the general stratigraphy of 
Missouri must be reserved necessarily for another time. In 
the present connection merely a brief stratigraphical outline 
is given, in order that the geological relations of the fossils 
may be more readily comprehended. Although many interest- 
ing facts relating to this subject have been brought to light 
during the prosrress of the present investigation, it has been 
thought best not to present them until other equally important 
problems have been solved, and then bring the whole together 
in a comprehensive treatment of the entire subject. The 
memoir is therefore practically a synopsis of the fossil remains 
at present known from the State; and in most cases the spe- 
cific details have been necessarily confined mainly to short 
comparisons, usually in pointing out the diagnostic characters 
of each species. 

Sincere thanks are tendered to Mr. Arthur Winslow, the 
late director of the Missouri Geological Survey, for the many 
kind attentions and suggestions which added zest and pleasure 
to the work during its early progress, and for freely offering 
every facility possible for the advancement of the report. 

Special acknowledgments are also due : Dr. John H. Britts, 
of Clinton, who, for many years, has done much to advance 
paleontology by collecting large numbers of our coal plants, 
many new to science, and who, with one or two others, has 
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done more to further the development of the mineral resoarces 
of Missouri than any other citizen of the State; Prof. 6. 0. 
Broadhead, of the State University, former State Geologist, 
who, owing to his connection with the earlier Surveys, is better 
acquainted with the geology of Missouri than any other per- 
son now living; and Prof. E. M. Sheppard, acting president of 
Drury college, Springfield, whose wide experience in the south- 
western part of the State has lightened, greatly, the work 
which was carried on in this section. 

For efficient aid in supplying material and information, 
special expression of obligations must be made to : 

Prof. William B. Potter, Washington University, St. Louis. 

Mr. E. A. Blair, Sedalia. 

Mr. F. A. Sampson, Sedalia. 

Mr. James D. Eobertson, St. Louis. 

Mr. B. B. Bowley, Louisana. 

Mr. Sid. J. Hare, Kansas Oity. 

Mr. D. H. Todd, Kansas Oity. 

Mr. E. T. Keim, Kansas Oity. 

Bev. John Davis, Hannibal. 

Prof. 0. D. Walcott, Director of U. S. Geological Survey, 
Washington, D. 0. 

Dr. 0. A. White, U. S. National Museum, Washington, D. 0. 

Prof. H. S. Williams, Yale Oollege, New Haven, Oonn. 

Dr. B. P. Whitfield, American Museum of Natural History, 
New York Oity. 

Dr. James Hall, State Geologist, Albany, N. Y. 

Mr. Charles Wachsmuth, Burlington, Iowa. 

Prof. Samuel Oalvin, State University, Iowa City, Iowa. 

Dr. Erasmus Ha worth, State University, Lawrence, Kas. 

For the faithful and accurate delineations of the fossils 
submitted to them, the Survey is under obligations to Dr. J. 
0. McOonnell, Washington, D. C, and Mr. Magnus Westergren, 
Cambridge, Mass. 



OHAPTEE I. 

INTRODUCTION. 

The economic value of fossils is commonly entirely 
overlooked. To the laity asaally these remains of life are 
merely curious ; to the specialist the interest in the ancient 
organisms is largely scientific. But with him who wills it, even 
a slight acquaintance with the true character of fossils enables 
the rocks to be read as a printed page. It is one of the best 
established facts in modern geological science that there is an 
intimate relation between mineral deposits and the surrounding 
rocks ; hence the geological age of the particular beds becomes 
an important factor in the early attempts to develop new min- 
eral districts. This suggestion again rests upon one of the 
cardinal principles of geology : that the geological succession 
of strata is determinable readily by the remains of life con- 
tained. Thus, in reality, fossils are labels on the rocks, telling 
man at a glance the age of the bed he is working, and provid- 
ing him with the most reliable guides he could possibly secure 
to direct him to the layers most likely to contain the mineral 
sought. As a good illustrative example, it is well understood 
now that the coal of the Mississippi basin is confined to cer- 
tain limited horizons, ordinarily known as the Coal Measures. 
In the limestones and shales overlying the Carboniferous strata, 
there are associated always certain very easily recognizable 
fossils that are characteristic of the formation, and are not to 
be found elsewhere. A very little study of these forms soon 
determines whether or not the rocks of any given district are 
liable to furnish coal. Yet every year large sums of money are 
wasted in both this and the neighboring states in the fruitless 
search for coal and other minerals in places where there is no 
possibility whatever of success. Everywhere throughout the 
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reKiOD, numberless abandoned digiangs and deserted shafts 
tell of the aseless expenditure and loss of capital that easily 
might have been avoided. In other cases the same tests ap- 
plied would indicate the presence of valuable deposits in locali- 
ties where they were little suspected. 

Of late years the sciences have held an important place 
in the educational curriculum. Their role in training the phy- 
sical, intellectual land ethical powers of the human mind for 
the attainment of pure culture, in its broadest sense, is now 
admitted universally to be second to none. For a long time 
the scientific branches which could be taught indoors held 
preference, for obvious reasons. But rapidly the field broad- 
ened. Botany and zoology soon became popular; and in a less 
degree also geology. The latter did not receive the attention 
that it might and should. Probably on account of a lack of 
satisfactory local information, on the one hand, and partly by 
reason of unfavorable situations, on the other, geological in- 
struction in the schools of the country has been neglected to 
a greater or less extent. In some places, however, considera- 
ble activity has manifested itself in the study ; and its value 
has begun to be duly appreciated in the stimulation of the 
imagination, in the development of the youthful faculties for 
observation, and in the extension of the cultural powers of the 
intellect. 

Now the State of Missouri is one of the most favored pro- 
vinces in all the great Mississippi basin for the study of geo' 
logical phenomena. A wide range of geological formations is 
represented, from the earliest or Cambrian to the close of the 
Paleozoic. All the larger towns and cities present unusually 
fine opportunities for studying the historical jside of the ques- 
tion. The numerous railroad cuttings, the many quarries, and 
the extensive natural exposures along the deeply cut streams, 
afford good sections of the various layers. Scarcely any of 
these places do not contain fossils ; and usually there is a great 
abundance of both species and individuals. These advanta- 
geous localities have already awakened an interest in the inves- 
tigation of local geological features, and, as just intimated, there 
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is now a rapidly growing desire for more detailed information 
than is contained in the meager accounts of a quarter of a 
century ago, or than can be picked up by the individual un- 
aided and alone. 

But aside from the purely intellectual culture to be derived 
from the consideration of geological phenomenaf there is an- 
other feature in the study that is well worthy of the most 
serious consideration, especially in the light of the pre-emi- 
nently utilitarian tendencies of modern education. The early 
geological information and methods acquired in the school- 
room lay the broad and solid foundations for the future en- 
gineer and artisan. They do much toward encouraging the 
intelligent development of the boundless resources which 
Nature has bestowed with lavish hand on a great state. At the 
same time they protect the citizen from the wiles of prowling 
speculators, so numerous in all localities where mineral wealth 
is developing rapidly. 

The literature relating to the fossil organisms found in the 
rocks of Missouri is widely scattered, and to a large extent 
inaccessible to any one but the specialist. The few descrip- 
tions printed by the State were issued nearly forty years ago. 
The reports containing them were rather sparingly distributed, 
and during the period which has elapsed since their publication 
most of the copies have been lost, destroyed, or passed beyond 
the boundaries of the State. In the meantime the population 
has greatly increased, so that, even if the reports were all at 
hand, the supply would be inadequate. Only a small propor- 
tion, therefore, of the citizens can avail themselves of these 
volumes. A goodly number of descriptions have appeared in 
the transactions of learned societies, and have had a limited 
distribution, the larger share of which has been foreign. In 
many cases these sketches have been brief, unsatisfiactory, and 
nearly all of them unaccompanied by illustrations. Much con- 
fusion, consequently, has arisen; and in many instances the 
same species has received several different names. The large 
majority of the fossils found in Missouri have been described 
and figured in the voluminous reports of other states, most of 
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them DOW out of print and difficult to obtain. In fact it would 
be almost impossible to secure a complete set of these publi- 
cations, even insofar as they relate to Missouri. These vol- 
umes contain references both to the forms which were origin- 
ally discovered in Missouri, and the species which were first 
found elsewhere but now are known to occur within the bor- 
ders of the State. Other descriptions are scattered far and 
wide through various journals and other serials, both in Eng- 
lish and in foreign languages. Besides, there are many short 
papers and more or less lengthy allusions incorporated in the 
long list of government publications, and in volumes whose 
existence is unknown to the majority of people. There is still 
anqther class of information which the public does not have 
the use of; this comprises a number of privately issued mat- 
ters and personal correspondence, which, though it cannot be 
regarded as ^'published," in the general usage of that term by 
all scientists, is nevertheless of very great value. 

The absolute inaccessibility to this vast amount of litera- 
ture is probably the one great drawback in the consideration 
of ancient life and the related geological problems — one of 
the most fascinating studies open to the young and old alike 
of our country. It justly calls for something brief, com- 
prehensible, and within the reach of all. Private enterprise 
cannot undertake such work, and it thus becomes the duty of 
the State to vouch for its accomplishment. 

While the report embraced in the following pages cannot be 
regarded as a complete exposition of the fossil animals occur- 
ring in the several geological formations, it is thought that it 
will form a reasonably fair presentation of our present know- 
ledge of the paleozoic faunas of the State. Missouri is an 
exceedingly rich field for the student of ancient life, as is 
attested by the large number of species described from the 
rocks within her borders, and by the great collections of speci- 
mens made at various times. A considerable proportion of 
the forms early described were not fully understood, and when 
first noted were unaccompanied by figures. During the third 
of a century which has elapsed since these remains were ori- 
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ginally brought into public notice, the type specimens have 
passed through many vicissitudes ; some have been irretrieva- 
bly lost ; some ha^e had their labels destroyed and now are 
mixed up indiscriminately with other material ; and still others, 
if they exist at all, are totally inaccessible. It is with extreme 
difficulty, therefore, that many of these early recognized species 
can be identified with certainty. Oollections from the type 
localities have removed all doubt in a goodly number of cases. 
In many instances species have been described from fragmen- 
tary material, and to a large extent can be ignored. Ooncern- 
ing a few of the species, however, doubt will always exist as to 
their true generic and specific affinities. With these little can 
be done except to arrange them among the spurious and doubt- 
ful forms. Most of the fossils described from the State in the 
official reports of neighboring districts and in the various 
scientific magazines are fully represented in the collections 
examined ; while a large number of the species here annotated, 
though already recognized elsewhere, have not until now been 
recorded from Missouri. 

Studies relating to fossil faunas, taken as a whole, have 
lately assumed very great importance in the correct interpret- 
ation of stratigraphical problems. Heretofore the great hin- 
drance to considerations of this kind has been the chaotic 
condition of the nomenclature of species, and the multiplica- 
tion of names for forms already well known. By a careful 
consideration of the questions of synonymy, a firm basis for 
invaluable faunal deductions will have been laid, and the com- 
plex, little understood phases of stratigraphy better made out. 
Not until all the described forms have passed carefully in 
review, and their genetic relationships determined with some 
degree of exactness, can faunal investigations acquire the full 
consideration they are entitled to ; for under the circumstances 
which have long existed, any approach to unanimity of opinion 
regarding the distribution of species in time and space has 
been difficult to secure. 

Fossils are of interest from three points of view : ( 1) bio- 
logical, ( 2 ) geological, and (3) economical. The first two are 



DEFINITION OP FOSSIL. 25 

purely scieDtifio in their nature ; but they form the basis for an 
intelligent comprehension of the third department of the sci- 
ence. The last is popnlarly regarded as the only one of the 
three sections worthy of notice, since it is directly more asefal 
than the others. This notion, however, is very misleading, for 
without a fall consideration in the first place, from a purely sci- 
entific side, the usefulness of these guides to mineral wealth 
ceases to exist. 

From the biological standpoint, the remains of ancient life 
are of first importance in their beariug toward the phyloge- 
netic history of existing organisms. With the large majority of 
the living animals and plants, the relationships with one another 
can be. made out only through forms now long extinct. Many 
large and interesting groups are not represented at all at the 
present day among the faunas and floras of the globe. A 
knowledge of their former existence is, therefore, of invalua- 
ble aid in the attempt to make more complete the conception 
of the great plan of life. There are, besides, isolated living 
forms whose genetic relations long remained enigmatical, until 
it was discovered that they were very abundant in ages gone 
by; for they proved to be the lingering remnants of once 
flourishing and long-lived tribes now on the verge of extinc- 
tion. 

The second great function of fossils in biology pertains to 
the geographical distribution of organisms in former periods 
of the earth's history, and to the range of forms in time. The 
former consideration refers directly to the present limits of 
animals and plants in space ; the latter to the deciphering of 
the antiquity of the living zoological groups. 

Broadly understood, the term " fossil " is applicable to any 
organic traces of life naturally entombed in the earth's crust. 
But the various ways in which the hard parts of organisms are 
preserved give them widely different values as stratigraphical 
criteria. Accordingly the most important phases are : First, 
when the hard parts have suffered only slight changes in chemi- 
cal composition, with the loss of merely the animal matter and 
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perhaps a little of the lime. Second, cases in which there has 
been a more or less complete replacement of the original com- 
position by some foreign material — as iron pjrite or silica, for 
example — through a process of infiltration. In these two in- 
stances the original stractnre of the tissues remains intact to 
a greater or less extent. Third, those in which the hard parts 
have been entirely removed, and the cavities thus left in the 
rock are completely filled with silica or some other substance — 
the external characters being commonly as well preserved as 
when infiltration takes place, but no microscopic structure is 
ever apparent. Fourth, a set of conditions much like the last, 
but the cavities not again filled by foreign minerals. Moulds 
of the outer surface frequently show the external characters 
and ornamentation perfectly ; and good reproductions of the 
original forms may be easily made by taking wax, or gutta percha, 
or even plaster oasts. Fifth, in which the remains are known 
only from internal casts, as among many gasteropods and 
lameliibranchs. The fine mud in which the organism was 
finally buried worked its way into the interior of the shell, 
eventually forming a compact cast of the inside. After the 
deposit had hardened into rock, the shell itself was dissolved 
away, leaving the inside impression intact. In many cases both 
the internal cast and the exterior mould are found together ; 
but oftener when the cast occurs the outer impression is not 
at all perfect, and when the mould is good the internal cast is 
often composed merely of loose sand or clayey material, which 
falls into the bottom of the cavity when the hard parts pass 
away in solution. Sixth, when the evidences of life are in mere 
traces or indifferent indications. While these have no special 
value, either morphologically or stratigraphically, they serve to 
prove the existence of particular groups at certain horizons ; 
and often they lead to the discovery of more important re- 
mains. 

It is manifest that only the first three categories mentioned 
are of special use in detailed faunal considerations. The first 
and second kinds are the most satisfactory of all ; but the third 
and fourth furnish many suggestive hints, particularly when 
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good artifioial casts cao be made. With t^e last two groups 
the geological importance, compared with the other sections, 
is usually small, and of course dependent directly upon the 
degree of completeness with which the structural features are 
capable of being inferred. 

The ever-shifting continental shore-lines are the lines of 
sedimentation. On the existing sea-borders several general 
zones of life can be readily made out. In the stratified rocks 
of a geological province, the same geographical succession 
of forms is capable of being determined with greater or less 
distinctness. These ancient life zones correspond in a meas- 
ure with the three general lithological features usually observ- 
able in passing from an old coast border seaward: (1) the 
coarse arenaceous deposits; then (2) the argillaceous area, far- 
ther outward; and finally (3) the limestones, extending into 
what are known to have been deep-water tracts. In the broad 
Mississippi province this arrangement of formations is well 
shown, especially in the case of the later Paleozoic. 

The mode of preservation of the different fossils is there- 
fore intimately dependent both upon the original character of 
the hard parts, and upon the lithological nature of the deposits 
in which the organic remains occur. In the first case, chemical 
change is apt to take place more easily in organs containing 
certain constituents than others. In the second instance, the 
physical condition of the rock is an important factor. Thus, 
certain molluscan shells containing a proportion of calcium 
phosphate in addition to the carbonate, as in Lingula, are pre- 
served, while associated shells composed of calcium carbonate 
alone disappear entirely. Certain clay beds may be highly 
charged with the remains of organisms, while a sandstone, 
equally prolific of life originally, may allow the ready percola- 
tion of subterraneous waters, dissolving and carrying away 
rapidly the material composing the fossils. Also, many highly 
fossiliferous limestones, in the common process of dolomiti- 
zation usually have the original characters of the fossils con- 
tained changed so that only the internal casts remain. 
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The basis of geological chronologji the sequence of the 
stratified rock formations of the globe, rests entirely upon the 
nature of the contained fossils. As a matter of coarse it is a 
comparaiively simple thing to make oat the true saocession of 
the beds in any given locality, and to understand that ordina- 
rily the lowest are the oldest and that the uppermost are the 
most recent. But the case is not so simple when the investi- 
gation is extended, when a comparison is made with similar 
exposures in distant places, for there are usually physical diffi- 
culties in the way in attempting to trace the separate layers or 
groups of strata through all intermediate points. When the 
sections are near together, the continuity of the different lay- 
ers may be inferred from the lithological characters. But 
inasmuch as these constantly change, correlation by this 
method becomes the more uncertain according to the distance 
from the original locality. Finally, it becomes impossible to 
say whether or not the rooks of one place are older or younger 
than those of another, whether one lies above or below the 
other. For there are great beds of limestone, shales and sand- 
stone identical in all lithological characters with other rocks, 
but separated by thousands of feet of strata representing enor- 
mous periods of time. Should the geological structure be 
such that two of these similar layers were nearly on a level, 
they might easily be taken for the same stratum, if the peculiari- 
ties of the rock components alone were relied upon. Now, it 
is the great service which fossils perform in acting as media of 
correlation in widely separated outcrops of rock, to show 
whether the beds of one region were contemporaneous with 
those of the other ; to indicate which is the younger of the 
two deposits, and how much, in units of geological time. Every- 
where on the globe, observation has shown that the general 
succession of organisms has been the same from the dawn of 
life to the present time. Thus does the conception of the genetic 
relationships of organic beings awaken a keen interest in the 
extinct forms of life, and furnish the key in deciphering the 
great book of Nature. 



CHAPTER II. 
GEOLOGICAL FORMATIONS OF MISSOURI 

The stratified rocks of Missoari belong almost entirely to 
the Paleozoic system. From the northward as far down as the 
Missouri river, approximately, a great mantle of glacial detritus 
hides from view for the most part the more ancient rocks. In 
the southeastern corner of the state a small area is occupied 
by unconsolidated elastics of comparatively recent date. 

Not taking into account the glacial deposits, the north- 
western two-flfths of the state is made up of the youngest of 
the Paleozoic rocks — the Goal Measures; the south-central 
one-third of the province by the oldest stratified rocks — the 
great Magnesian limestone series. An arrow belt bordering 
the Mississippi nearly the entire length of the state exposes 
the Lower Carboniferous limestone; while a thin strip, between 
the oldest and youngest paleozoic sediments sparingly repre- 
sents the great interval of time between the deposition of the 
two, which in other regions is filled by such enormous thick- 
nesses of Silurian and Devonian strata. ( See map.) 

The chief topographical feature of the state has long been 
known in the Ozark uplift, a broad plateau with gentle quaqua- 
versal slopes, rising to a height of more than 1500 feet above 
mean tide, and extending almost entirely across the southern 
part of the district. On all sides the borders of this highland 
area are deeply grooved by numberless streams fiowing in 
narrow gorges. Against its nucleus of very ancient granites 
and porphyries the great *' Ozark '' series of magnesian lime- 
stone was laid down. Then the area occupied by these rocks 
was elevated, and around its margins were deposited success- 
ively the other members of the Paleozoic. The Ozark region 
was thus the first land to appear within the borders of the 
present state of Missouri. 
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The general eequence of geological formations is perhaps 
best shown in the subjoined table: 

Table of Oeologieal Formaiioru of Miuouri, 



Age. 
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46 


Tertiary. 




Eocene . 
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86 
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Upper ooal measures ... 
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"Chester" shales 
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Kafkaskia limestone 
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Anx Vases sandstone 


60 
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St.LouU 


8te. Genevieve limestone 


160 
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Warsaw (In part) 


BO 
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40 




Keoknk limestone . 
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Upper Barllngton 1 


60 




Lower Burlington 1 


46 
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Choatean limestone 
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Louisiana limestone. 


60 


Devonian 
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Callaway limestone 


70 
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Clear Creek limestone. . . 
"Niagara" limestone... 
Girardeau Unaestone. 
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HO 
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Iron Mtn. Porphyry .... 
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40 


Aroh6Ban 
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ARCHyEAN ROCKS. 

Kear the eastern limit of the Ozark region, in Iron, Madi- 
son and eight or ten of the neighboring counties, there rises, 
abruptly, a group of bold, rugged hills, the best known of 
which are Pilot Knob and Iron Mountain. The altitude of 
these elevations is from 200 to 700 feet above the surrounding 
country. The hills are composed, chiefly, of massive crystal- 
line rocks, consisting, principally, of granites and quartz-por- 
phyries, cut in places by dykes of more basic material. They 
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are by far the oldest rocks known within the limits of the state 
of Missoari — mnch more ancient than any of the great series 
of sediments foand in the region. There is now not the slight- 
est doubt that these old crystallines are, for the most part, 
truly igneous ; that they were once in a molten state, but long 
since cooled and became solidified. 

In the present connection, further reference to the crystal- 
lines is perhaps unnecessary, yet they are of importance strati- 
graphically, in being the nucleus around which a great series 
of Paleozoic sediments accumulated in this part of the Ameri- 
can continent. 

ALGONKrAN FORMATIONS. 

The succession of strata in the Ozark region of Missouri 
is but little understood as yet. There is certainly a great body 
of massive crystallines which are manifestly much more an- 
cient than any of the sedimentaries which everywhere overlie 
them, and of which brief mention has just been made. Along 
with the granites are porphyries ; then lie thick beds of con- 
glomerate made up of porphyry fragments. Associated with 
these are certain slates and beds of iron ore. 

The conglomerates are more or less perfectly bedded. 
Those occurring on Pilot Knob have been referred to by Van 
Hise and others as probably representing the Algonkian of 
the Lake Superior region and elsewhere. There are doubtless 
other conglomeratic deposits in the same district, which are 
contemporaneous with the Pilot Knob rocks ; and on the other 
hand, many of the conglomerates were probably formed at the 
same time as the limestones and sandstones which surround 
the crystalline peaks. 

That these truly eruptive rocks are more ancient than the 
surrounding sedimentary beds is shown chiefly by : 

( 1 ) An entire absence of contact metamorphism in the 
associated strata. 

( 2 ) Presence of angular fragments of the crystallines in 
the sedimentary beds abutting the igneous elevations. 

(3) Presence of crystalline breccias between the hori- 
zontal limestone and massive rocks. 
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( 4 ) Horizontal position of the stratified rocks on the 
uneven and manifestly eroded surface of the crystallines. 

CAMBRIAN. 

Ozark Series. 
As already stated, the geological age of the Paleozoic 
formations of Missouri, from the top of the column down as 
far as the base of the Trenton limestone, has been deter- 
mined satisfactorily. Below the calcareous division last men- 
tioned is a great thickness of dolomitic limestones, with inter- 
calated sandstone beds. They form what is commonly known 
as the ** Magnesian Limestone " series. The lithological char- 
acters are very different from those of any of the later calca- 
reous beds. Heretofore fossils have not been found abundantly 
in this formation ; yet recent observations have indicated that 
extensive faunas will be disclosed before long in the rocks 
under consideration. 

Although it has long been known that the Magnesian lime- 
stones are older than the Trenton, and that they lie immedi- 
ately upon and against the Archaean crystallines uncomforma- 
bly, their exact geological age has always remained unsettled. 
There seems to be but little doubt, however, that part of 
the series is equivalent to the Calciferous of other regions. It 
is also pretty well determined that certain of the lower beds, 
all below the ** Saccharoidal " sandstone perhaps, are repre- 
sentatives of the upper Cambrian or Potsdam. These conclu- 
sions appear well grounded both upon stratigraphical and 
faunal evidence. The rocks of the Ozark region have not as yet 
received the necessary detailed study to enable the several 
lines of demarkation to be drawn with certainty. This inves- 
tigation is now being carried on as rapidly as possible, and 
promises very satisfactory and interesting results in the near 
future. 

The early geological reports represent the Magnesian 
limestone series as made up of seven members. Following 
Swallow, these may be briefly described in the present con- 
nection. Beginning at the top, they are : 
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First Magnesian limestone. 

First, or Saccharoidal, sandstone. 

Second Magnesian limestone. 

Second sandstone. 

Third Magnesian limestone. 

Third sandstone. 

Fourth limestone. 

The '* Fonrth " Magnesian limestone, or lowest number of 
the Ozark series recognized, has its typical exposures along 
the Niangua and Osage ri-vers in Morgan and Oamden counties. 
The basal grits, conglomerates and associated calcareous beds, 
underlying the Third Magnesian limestone in the Iron Moun- 
tain region, have been thought to be the shore representatives 
of this limestone, in part, at least. Perhaps, also, further re- 
search will reveal other strata below the lowest beds of the 
Ozark now known. According to the measurements of Swal- 
low, the '^ Fourth " Magnesian limestone has an exposed thick- 
ness of more than 300 feet at the center of a broad anticline 
on the Niangua river. 

Lithologicallyit is described as a buff, coarse-grained dolo- 
mite, similar to the other magnesian strata of the series, but 
with few cavities and very little chert. It is heavily bedded, 
and along the streams where exposed forms high mural escarp- 
ments and precipitous cliffs. 

Of the " Third '' sandstone little has been said. It is doubt- 
less merely a local occurrence. So far as is known it has only * 
been reported on the Kiangua river in Camden county, where it 
attains a thickness of about 30 feet. Broadhead thinks that 82 
feet of this sandstone were passed through in drilling the deep 
well at the Saint Louis County Insane Asylum. 

This sandstone is very massive, showing but little tendency, 
in weathering, to emphasize the lines of stratification. In many 
places, however, cross-bedding is well defined, indicating the 
shallowness of the water at the time of deposition. Usually 
the sandstone is very soft and incoherent, with little foreign 
material intermingled. 
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The '^ Third'' Magnesian limestone has long been regarded 
as the lowest number of the series exposed over a greater por- 
tion of the Ozark uplift. It is a buff, rather compact dolomite, 
heavily bedded, with occasional chert layers, and is estimated 
to have a maximnoCi thickness of aboat 400 feet. 

Swallow's description of the '' Second " sandstone is as 
follows: "It is usually a brown or yellowish brown flne- 
giuined sandstone, distinctly stratified in regular beds, vary- 
ing from two to eighteen inches in thickness. The surfaces 
are often ripple-marked and micaceous. It is sometimes quite 
friable, though generally sufficiently indurated for building 
purposes. The upper part is often made up of thin strata of 
light, soft, porous, semi-pulverulent sandy chert or homstone, 
whose cavities are usually lined with limpid crystals of quartz. 
Fragments of these strata are very abundant in the soil and on 
the ridges where this sandstone forms the surface rock. It 
sometimes becomes a pure white, fine-grained, soft sandstone." 
Thickness 50 to 100 feet. In portions of the* rock are found 
chert bands containing imperfect fossils. 

The " Second " Magnesian limestone is exposed in a broad 
belt around the Ozark uplift. It reaches a thickness of over 
150 feet in places. Lithologically it is very much like the other 
limestones of the series, being composed chiefly of buff mag- 
nesian beds, usually fine-grained and compact in texture. Often 
there are intercalated layers of chert, sandstone or earthy lime- 
'stone. Broadhead has regarded this formation equivalent to 
the Galciferous sandrock of Kew York ; but the fossil remains 
thus far found are far too meager to enable its fauna to be made 
out with any degree of certainty. The character of the rock 
is well shown in the gorge of the Missouri, from Jefferson City 
many miles down the stream. (Plate i.) 

In lithological characters the First or Saccharoidal sand- 
stone is a white, fine-grained, homogeneous rock, very pure, fri- 
able, but withstanding the weathering influences in a remarkable 
manner. Locally it has a small percentage of iron, turning the 
stone to a brownish or reddish color. (Plate ii.) 
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Worthen regarded this sandstone as exposed on the Mis- 
sissippi river at Gap-au-Gris, above the month of the Missouri, 
the representative of the Saint Peter sandstone of northeast- 
ern Iowa and the adjoining parts of Illinois, Wisconsin and 
Minnesota; but the correctness of this correlation is very 
doabtfn!. 

Until quite recently, little additional information has sup- 
plemented Swallow's observations of forty years ago. Recent 
investigations in the field go to show that much confusion has 
existed concerning the different limestones and sandstones, 
and that, for instance, the ^^ second" sandstone of one locality 
is not the *' second " sandstone of other places. Furthermore, 
there appear to be good grounds for believing that there is a 
decided physical break between the *^ saccharoidal " sandstone 
and the '* second " Magnesian limestone, though thus far the 
line of unconformity has been noticed at but few points. 
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Fig. 1. Contact of Cambrian and Porphyry. Fredericktown . 

Although personal study of the field relations of the dif- 
ferent members of the ^' Magnesian limestone series " has not 
been as extensive as is to be desired, a careful comparison of 
both these notes and other references has given the impression 
at least that that part of the '^ series" below the ^^ first " sand- 
stone is to be regarded as one great limestone, or series of 
limestone beds, and that the sandstones are merely local facies, 
forming lens-shaped masses of limited extent. 

In the Iron Mountain region the base of the series has 
been described as made up of grits, shales and limestones rest- 
ing upon the crystallines. Exposures showing the line of 
unconformity are numerous. They indicate plainly that the 
conglomerates and sandstones are the immediate shore 
deposits, quite limited in extent and varying with every crys- 
talline elevation. One of these sections along the Little Saint 
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Francois river, near Fredericktown in Madison county, is 
shown above. It may be taken as representative of a very 
large number of exposures occurring throughout the district. 
The porphyry is perfectly massive, rather dull reddish in color, 
with numerous dykes of diabase traversing it in various places. 
The interior of the mass is perfectly fresh. Over its ancient 
surface it has manifestly been greatly eroded, and is still cov- 
ered with fragments and boulders of various sizes. The sand- 
stones, with planes of false bedding distinctly marked and 
inclined at a high angle, pitch away from the central porphy* 
ritic elevations. A short distance from the ci^stalline masses, 
the sandstones, by the addition of calcareous material pass 
rapidly into heavily bedded limestones. This transition takes 
place both upward and laterally. In the former direction the 
change is often abrupt. The sand grains become fewer and 
fewer and more widely separated, until within the space of often 
three feet the passage from a pure silicious sandrock to a 
homogeneous limestone is complete. The evidence is plain that 
the great quartz-porphyry and granite masses of the region were 
raised above the waters of the great interior sea, and profoundly 
eroded as well as deeply decomposed in situ. When the hills 
were gradually depressed below the level of . the waters, the 
wave motion quickly removed all loose material on the sur- 
face, depositing it again near by along the sides of the old 
peaks. Sandstones and limestones, with occasional clays, thus 
filled the old valleys. When from any cause the currents be- 
came stronger, tongues of sand were deposited far out into 
the waters, again to be soon covered by limestone. Thus on 
the sloping, sinking shores sands were laid down. Their sea- 
ward extent varied greatly at different horizons — sometimes 
covering the calcareous deposits ; sometimes allowing them- 
selves to be covered. Thus closely following the ancient land 
surface, a continuous sandstone may be found, representing 
several or many horizons. Farther outward, or seaward, sand- 
stone beds are found intercalated in limestone. This disposi- 
tion of beds is graphically shown in the accompanying dia- 
gram. ( Figure 2.) 
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It has been intimated that there is probably a well-marked 
physical break in the Magnesian limestone series at the top of 
the ^^Second limestone." The present indications point strongly 
to the supposition that the calcareous members of the series 
below the line mentioned practically form one great limestone 
formation, with numerous intercalated lens-shaped beds of 
sandstone, arranged largely perhaps as already explained. 

For the entire Magnesian series — embracing the seven 
numbers of Swallow — Broadhead* has recently given the name 

Ozark. 

If in future it seems advisable to separate the First Lime- 
stone and Sandstone from the underlying strata, Broadhead's 




Fig. 2. DepoBltiODOf Ozark Rocks. 

name by slight restrictions may still be retained to designate 
these rocks. 

It appears quite probable that the '* First Magnesian '' lime- 
stone is the representative of the " Lower Magnesian " of the 
upper Mississippi region, the Saint Peter sandstone being ab- 
sent in Missouri, or rather represented by calcareous deposits. 
As intimated previously, there seems to be considerable evi- 
dence pointing toward a line of unconformity between the 
Magnesian limestones below the '^ Saccharoidal " sandstone 
and that rock. This horizon below the Trenton would appear 
to be equivalent to the Ghazy or upper Galciferous of the Ap- 
palachian districts. It may be regarded as made up of ( 1 ) a 
more or less interrupted sandstone forming the basal and mar- 
ginal portion ; and ( 2 ) a magnesian limestone having a very 
considerable geographic extent. 

• Am. Geologist, Vol. VIII, p. 88. MlnneapoUs. 1891. 
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SILURIAN. 

The lower Silarian rooks of Missoari are coofined entirely 
to the eastern border of the state in the immediate vicinity of 
the Mississippi river. In the southeastern part of the district, 
where the entire series is fally exposed, there is a four- fold 
division— a median shale formation with heavily bedded lime- 
stones above and below. These members are : 

Giratdeau limestone. 

Hudson Biver shales. 

Trenton limestone. 

First Magnesian limestone. 

''FIRST MAGNBSIAN" LIMESTONE. 

This is usually a buff, heavily bedded dolomitic rock, not 
very compact,' but withstanding well the effects of weather- 
ing. Its maximum thickness, as determined by Shumard, is 
over 150 feet. Swallow,* Broadheadf and others considered 
this formation as belonging to the Galciferous ; while Worthen 
placed it in the Trenton. In attempting to correlate it with 
the series of the upper Mississippi river, it seems not likely 
that it is the representative of the lower Magnesian or Oneota 
limestone of that region; the Baint Peter sandstone being 
absent in eastern Missouri, or replaced by limestone as already 
remarked. 

TRENTON LIMESTONE. 

In southeastern Missouri the Trenton limestone as now 
understood embraces, besides the Trenton as comprehended 
in earlier reports of the state, the Black Biver and Birdseye 
limestones of Shumard. The latter probably more properly 
represents the lower and less fossiliferous portion of the 
Trenton of the region, and nowhere can be separated faunally 
or lithologically from the upper part containing the typical 
Trenton fauna. 

The lower Trenton ( " Black Biver " and *' Birdseye " lime- 
stone ) is a compact, heavily bedded limerock, often not unlike 
certain lithographic stones in texture. 

•Geol Sur. Missouri, Ist and 2nd Ann. Rep., p. 114. 1866. 
tQeol. Sot. Missouri, 1873-74, p. 29 1874. 
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The upper TreDton, or Trenton proper, is well exposed in 
all the coanties along the Mississippi river from Marion to 
Oape Girardeau. In its northern extension it is chiefly a baff- 
colored or yellowish-gray limestone with occasional shale part- 
ings. Fossils are abundant in places, though often in the form 
of casts. Southward the limestone becomes compact, bluish- 
drab, with abundant fossils. 

HUDSON SHALES. 

Everywhere on the eastern border of Missouri, wherever 
the Trenton limestone is exposed, blue calcareous shales are 
found to overlie it. These shales rapidly disintegrate, upon 
exposure to the weather, into a soft plastic clay. Numerous 
thin seams of impure limestone are intercalated, and often 
form beds of considerable thickness. Fossils are abundant 
and well preserved. They are all very characteristic of the 
fauna occurring at Oincinnati, Bichmond (Indiana), and in 
northeastern Iowa. 

Upon lithological and faunal grounds. Swallow and Shu- 

mard early correlated these shales with the Hudson Biver 

shales of New York and Ohio. In 1868 Worthen* called these 

beds the *' Thebes " shales, from the village of that name in 

southern Illinois, on the Mississippi river below Gape Oirar- 

deau. As defined by the Illinois geologist, the Thebes shales 

and sandstone form the lowest member of the Oincinnati 

group — the upper section embracing practically the same beds 

as the Oirardeau limestone of Shumardf, but placed by the 

last author in the Upper Silurian. In the same region Shu- 

mard | had previously ( though through delays not published 

until several years later) divided those shales into: 

Upper Hudson shales 45 feet 

Cape Oirardeaa flandstoDe 35 feet 

Lower Hadson shales 60 feet 

At Thebes the whole formation is well exposed in a sharp 
anticline, bringing up centrally the Trenton limestone above 

•Oeol. Snr. nilnols, Vol. UI, p. 87. 1888. 

tOeol. Snr. MlMonri, 1 ftS Ann. Rep., p. 164. 1855. 

tGaol. Snr. MlBtonrl, Bep. 1855-1871, p. 961. 1878. 
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the water level of the MiBsiBsippi river, and sacceaaively, on 
either side, all the beda of the Hadaon ahalea. 

North of the Miaaonri river, in Pike, Balla and Marion 
conntiea, the lithological charactera and foaaila are eaaentiidly 
the aame aa in the aonthem part of the atate. 

GIRABDBAU LIMX8TONB. 

Thia rather well-remarked diviaion of the lower Silarian 
in aontheaatem Miaaonri waa firat differentiated by Shnmard 
in 1855, and proviaionally called by him the Cape Oirardean 
limeatone, bat waa regarded aa a member of the Upper, inatead 
of the Lower, Silarian. 

Lithologically the limeatone ia blaiah, very compact, and 
reaembles somewhat the atones ased in lithographing. It ia 
rather thinly bedded, with nnmeroas vertical fractarea or 
joints. Foasila of pecnliar typea abonnd. Ita thickness ia 
over 60 feet 

Worthen* also recognized this formation aa a distinct ho- 
rizon, bat made it the apper member of the Oincinnati groap, 
the aaperior part of the Lower Silarian of the region. 

UPPER SILURIAN LIMBSTONBS. 

The rocks which in the Mississippi valley have commonly 
been referred to the Niagara have not been made oat aatisfac- 
torily in soatheastern Missonri, and they do not appear to be 
represented at all along the northern and western borders of 
the Ozark nplift. 

At Loaisiana, in Pike county, Mo., immediately above the 
Hudson shales, is a bed of white oolite five feet in thickness. 
It is overlain by a bnff, dolomitic limestone, very massive, 
and having a vertical measurement of four feet. Two miles 
below the town this bed is ten feet thick, and still farther 
to the south is said to thicken to upward of 30 feet. Above 
thia layer are a few feet of dark-colored shales, containing 
apparently a well-defined Devonian fauna. Then comes the 
lithographic or Louisiana limestone. 

•Geol. Sur. UUnols, Vol. in, p. S6. 1866. 
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Begardins the geological age of the oolite, there appears 
to be considerable evidence that it belongs to what may be 
termed the western Niagara. The systematic position of the 
overlying bnff limestone has not been determined with cer- 
tainty, and its southward extension m Missoari has not been 
traced as yet. On the opposite side of the Mississippi river, 
in Galhonn coanty, Illinois, Worthen has reported a series of 
very similar sections between the Lower Silorian and Lower 
Oarboniferoas. There, however, there are two bnff limestones 
above the oolite bed, each of which is much thicker than the 
bnfT layer at Louisiana. The upper of these two limestones 
carries a characteristic Devonian fauna. The lower layer grows 
rapidly thicker southward, and is regarded as continuous with 
a lithologically similar stratum exposed near the mouth of the 
Illinois river, which has lately yielded abundant typical Upper 
Silurian fossils. 

The lithological and stratigraphical characters point to the 
correlation of the bufT dolomitic limestone just referred to, as 
exposed at Louisiana, with the upper of the Illinois calcareous 
beds, or the Devonian. The fact also that the coral Acervularia 
davidsoni and similar characteristic Devonian fossils found in 
the neighboring localities, in Illinois, have been reported from 
above Louisiana, suggests that this series is actually repre- 
sented on the Missouri side of the river. As the bed in ques- 
tion is apparently the only limestone from which Devonian 
fossils could be obtained, the inference is that the buff lime- 
stone above the oolite at Louisiana is probably Devonian rather 
than upper Silurian in age. 

OLBAB OBBEK LIMBSTONB. 

The term Clear Greek was originally applied by Worthen,* 
in 1866, to a series of limestones exposed along the Mississippi 
river in Illinois, in Union and the adjoining counties, with a strat- 
igraphical position immediately above the Lower Silurian. Sub- 
sequently f the name was restricted to the upper portion and 

•Oeol. Sot. Illinois, Vol. I, p. 128. 1866. 
tGeol. Sor. Illinois, Vol. II, p. 8. 1866. 
G— 4 
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regarded as lower Devoman in age— the lower part being re- 
ferred to the Lower Helderberg. 

As described by Shamard * in the geology of Cape Oir- 
ardei^a coanty, and also in the geology of Perry coantjf, his 
Niagara and Delthyris shales correspond in part to Worthen's 
Lower Helderberg of the adjoining districts. The upper por- 
tions of the Olear Greek limestones may finally be placed in 
the Devonian, bat the lower portion ("Lower Helderberg") 
certainly is Upper Silurian, and probably corresponds, in part, 
to the so-called Niagara of Indiana and elsewhere. 

These limestones attain a maximum thickness of probably 
400 feet. They are easily distinguished in the eastern parts of 
Ste. Genevieve, Perry and Cape Girardeau counties, where 
they form high rural escarpments along the streams of the re- 
gion. They are rather light-colored, grayish or bluish lime- 
stones, with considerable chert in layers. Fossils abound in 
certain beds. 

DEVONIAN. 
GRAND TOWBB LIMESTONB. 

In southeastern Missouri, the Devonian rocks are as yet but 
little understood. They have been subdivided and correlated 
with the New York section ; but it is quite manifest that any 
apparent parallelism is merely coincidental, and does not 
represent any real relationship. The upper limestones clearly 
contain the so-called Hamilton fauna of the West, and very 
properly may be regarded as representing the *^ Hamilton 
group " of the adjoining states. The name here used is intended 
to apply to the Devonian rocks of southeastern Missouri, ex- 
posed best perhaps in the vicinity of Grand Tower, below those 
beds containing the fossils of the Western Hamilton. These 
rocks have been referred chiefly to the Onondaga and Oris- 
kany by Meek and Worthen and others. The fauna contained 
seems to differ very considerably from the typical Western 
Hamilton of other parts of the Mississippi basin. 

•Geol. Sar. fiilssoarl, 1806-71, p. 261. 187S. 
tlbld.,p. 2Sl 
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oallIway limestone. 

In Bontheastern Missoari, rocks containing the typical 
fauna of the Western Hamilton are sparingly represented in 
Perry and Gape Girardeaa counties, in connection with the 
limestones mentioned above. In this region the limestones 
belonging to this group are dark-colored, shaly rocks, quite 
different from the associated strata. 

North of the Ozark uplift the Devonian rocks referred to 
the Hamilton extend westward along the Missouri river as far 
as Jefferson City, having their most typical development in Cal- 
laway county. In several places abundant fossils of this for- 
mation have been obtained from strata having lithological 
characters not very unlike the beds of the eastern Ozark 
region referred to the same age. 

At Winfield, in Lincoln county, near the line of the so- 
called Oap-au-Gris fault, the Western Hamilton limestone con- 
taining numerous characteristic fossils, is inclined at a high 
angle, about 75^ The beds lean against beds of the great 
Magnesian limestone series. 

The limestone beds at Louisiana, near the probable north- 
ernmost surface extension of the Devonian rocks in Missouri^ 
have already been discussed under the Niagara group. The 
thin beds of clay-shales at the same place, particularly the up- 
permost sandy layers containing abundant fossils, are con- 
sidered at length further on, in connection with the remarks on 
the Lithographic limestone. 

CARBONIFEROUS. 

Lower Carboniferous, or Misstsstpptan, Series. 

In the great interior basin of the Mississippi the basal se- 
ries of the Carboniferous is exposed more or less continuously 
over broad areas, extending from northern Iowa to Alabama, 
and from Ohio to New Mexico. In lithological characters the 
rocks contrast sharply with the overlying members of the sys- 
tem — the first being chiefly compact, highly fossiliferous lime- 
stones ; the second principally clay-shales and sandstones. 
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For this lower caloareons portion the term " Snbearbon- 
iferons" has been applied usnally ; bnt, as will be seen here- 
after, there are serious objections to the use of this name. 
'* Mississippian series'' has heretofore been employed as a 
substitute in the present connection. The name was orig- 
inally suggested, in nearly this sense, by Alexander Winchell, 
and' has been recently somewhat modified and applied by H. S. 
Williams.* 

More than half a century has passed since the rich and 
varied faunas of the later Paleozoic rocks of the continental 
interior first began to attract attention. From the beginning, 
an exceedingly active and ever-growing interest was taken in 
the various forms of ancient life represented, and as a matter 
of consequence the geological history of the region was ap- 
proached from the biological rather than the stratigraphical 
side. Especially was this the case along the line of the Mis- 
sissippi river, where the most important exposures of the strata 
in question occur. 

The relations of the most important horizons of the lower 
Carboniferous in the upper Mississippi valley were early made 
oat by Owen and others; and although Owen's views under- 
went radical modifications during the dozen years that he was 
engaged in studying these rocks, his subdivisions have been 
practically the basis of all subsequent classifications. In the 
main they have been adopted everywhere, notwithstanding the 
fact that a considerable diversity of opinion has always existed 
in respect to the minor stratigraphical details. 

In the naming of the several assemblages of beds, the 
leading and most widely known terms that have been applied 
have been taken from localities situated on the ^' Father of 
Waters." The Mississippi section therefore becomes the most 
important of all in the correlation of the Lower Carboniferous 
rocks of the great interior basin. For this reason it was that 
recently all the original localities were visited, the various expo- 
sures examined in detail, and their relationships with each other 
and with the overlying and underlying strata particularly noted. 

•Bui. U. S. Geol. Sar., No. 80, p. 185. 1891. 
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The nominal history of the major subdivisions of the 
Paleozoic of the Mississippi basin need not be reviewed in 
this place. Safflce it to mention that the term Sabcarbonifer- 
oas had in the beginning a very different meaning from what it 
has had of late years. As originally proposed by Owen,* the 
name was used merely to indicate an indefinite series of lime- 
stones below the coal-bearing strata of the interior. Sirbse- 
qnently the same author limited the formation below to the blae 
fossil-bearing limestones, now known as the Cincinnati beds. It 
was in 1847, when Owen and Norwood f gave the ^'black slates'' 
as the upper limiting member of the Devonian, that ''Subcar- 
boniferous'' was still farther restricted ; thus for the first time 
giving the name ^^Subcarboniferous" the meaning which has 
been generally attached to it of late years. 

The most familiar names assigned to the subdivisions of the 
Oarboniferous along the Mississippi river are: Ohouteau, 
Kinderhook, Burlington, Keokuk, Warsaw, Saint Louis, Sainte 
Genevieve, Ohester, Kaskaskia and Goal Measures. 

I^pical Sections Along the Mississippi River, 

A few of the most characteristic sections have been se- 
lected for notice here, and their lithological details briefly 
explained. By comparison with the general section on the 
accompanying plate iv, the stratigraphical relations according 
to the present understanding may be indicated in the briefest 
possible manner. These sections are taken at places where 
the most minute and satisfactory information has been obtained, 
and they assume their names from these localities. They are 
all marked on the general section (plate iv ). 

* Rosearohee on tbe Protocolo and Garb. Bocks of central Kentucky daring the 
year 1846. 1817. 

t Bep. Gcol. Bee. , Indiana, 1887. p. IS. 1889. 
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J. Burlington Section. 

Feet. 
10. Limestone, impare, somewhat clayey, thiQly bedded, witli chert 

Dodales and seams 'JO 

9. LimestODe, gniyt coarse -gratncd, cDcrlnital, with ocoasioDal clay 

partlDgs and some fliDt 30 

8. Shales, buff, calcareous and silidous, with thin limestone and 

flint bands 23 

7. Limestone, brown and gray, encrlnital, compact and heavily 

bedded, with thin clay partings '.... 27 

6. Limestone, rather soft, baft, probably somewhat magnesian, ap- 
parently sandy locally 6 

5. Oolite, gray 4 

4. Sandstone, soft, fine-grained, yellow, highly fossiliferons. 6 

3. Limestone, gray, impare, fragmentary, with often an oolitic 

band below 9-13 

2. Sandstone, soft, fine-grained, bluish or yellowish, clayey, pass- 
ing into sandy shales in places 20-30 

1. Clay-shale, blue, fossil iferoas, shown by borings to extend 60 to 

100 feet or more below the water level (exposed) 60 

All beds below No. 6 are regarded as Kinderhook. Nos. 
7 and 8 are the lower Barlington limestone ; Nos. 9 and 10 the 
upper Burlington limestone. 

IL Keokuk Exposures; Tahor^s Saw-milL 

Feet. 

9. Drift and Loess 10 

8. Sandstone, soft, brown or yellowish, passing into a fine-grained 

conglomerate in places, irregularly cross- bedded, and lying 

unconformably upon the next ( exposed ) 10 

7. Limestone, blue and ash-colored, brecciated, indistinctly bedded 

locally, and passing elsewhere into regularly bedded layers. . 26 

6 . Limestone, brown, impure, arenaceous, heavily bedded 4 

5. Shale, blue, calcareous, clayey 10 

4. Limestone, impure, massive, weathering brown 7 

3. Clay-shale, with occasional limestone bands and abundant little 

crystal grottoes— the " geode-bed " 35 

2. Limestone, thinly bedded, somewhat ebaly 5 

1. Limestone, blue, encrinital, heavily bedded and more or less 

highly fossiliferous ( exposed ) 45 

Below No. 4 of this section is the Keokak group of Hall; 
4 to 6, inclusive, form the Warsaw, of the same author ; while 
No. 7 i4 the Saint Loois limestone reposing unconformably 
upon the brown massive layer No. 6, and with the Coal Meas- 
ures, No. 8, superimposed unconformably upon it. 
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HI. Warsaw Section. 

Feet. 

6. Limestone, ash-oolored, brecciated 25 

6. Oritfltone, baff, caloareoas, fossillferoas 8 

4. Clay-shale, blae, with thin bands of impure limestone 25 

•3. Limestone, compact, baff, with encrlnital layer above 6 

2. Clay-shale, blae, '*geode-bed" 30 

I . Limestone, thinly bedded, encrlnital, highly fosslliferons (exposed) 15 

No8. 1 to 5 are regarded as Keokuk ; of these, Nos. 3, 4 
aod 5 are the typical Warsaw of Hall. No. 6 belongs to the 
Saint Louis. 

1 V. Louisiana Exposures. 

Feet. 

15. Soil 2 

14. Limestone, compact, yet thinly bedded, encrlnital, with oonsld- 

able gray and brown chert 50 

13. Limestone, massive, white, encrlnital, coarse-grained 12 

12. Llmestorre, brown, encrlnital, with Irregular chert bands and thin 

clay seams occasionally 20 

II. Limestone, very heavily bedded, white, encrlnital 11 

10. Limestone, brown, encrlnital, somewhat sandy in places; earthy 

and disintegrating on exposure to the weather 10 

9. Limestone, fine-grained, boff 8 

8. Shale, brown, sandy 12 

7. Shale, green 60 

6. Limestone, thinly bedded, compact, buff, in layers from 4 to 6 

Inches In thickness, with a thin and sandy highly fossiliferous 

seam at the base 50 

5. Clay shale, blue 2 

4. Shale, black, fissile 4 

3. Limestone, compact, massive, buff 10 

2. Limestone, gray, oolitic 5 

1. Shale, blue, with numerous thin limestone bands, rich in fossils 

(exposed) 60 

All above No. 9 belong to the Burlington limestone; the 
beds Nos. 6 to 9, inclusive, are Kinderhook, 9 being the Chou- 
teau limestone of Swallow ; Nos. 7 and 8 the Vermicular sand- 
stone and shale of the same author, and No. 6 the lithographic 
limestone. 

V. Saint Louis Section. 

Feet. 
Limestone, blue and gray, compact, rather heavily bedded, more or 
less highly fossiliferous, with thin marly partings ( exposed 
to water level) 125 
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VL Sainte Oenevieve to Sainte Mary. 

8. Soil 3 

7. Handstone, Boft, yellow, ferraglnoas ( exposed ) 16 

6. Ciay-Bbale and heavily bedded blue limestoDe 125 

6. SandBtoDe, yellowish (Aaz Vases river) 70 

4. Limestone, bluish, thinly bedded ( Sainte Genevieve ) 45 

3. Limestone, rather heavily bedded, blue and ash-oolored, with 
marly partings, showing cross-bedding in places; oolitic and 

cherty locally 136 

2. Oolite, white, fossiliferoas 15 

1. Limestone, massive, compact, white in color and highly fossiiif- 

eroas (exposed) 50 

No. 1 is probably upper Keokuk ; Nos. 2 to 4 belong to the 
Saint Louis group ; No. 6 is the Kaskaskia. No. 7 is the basal 
sandstone of the Goal Measures. 

VIL Chester Section. 

Feet. 

8. Sandstone, ferruginoas, with plant remains ( exposed ) 25 

7. Shale, green and blae, with occasional limestone bands 10 

6. Limestone, gray, more or less nodalar and impure 45 

6. Shale, green and blue, with thin limestone layers, highly fossil- 

iferousin places .*. 45 

4. Limestone, heavily bedded, compact, encrinital, with clay part- 
ings 3 

3. Shale, drab, fossiliferous, with thin calcareous seams 4 

2. Limestone, dark drab, compact 4 

1. Limestone, heavily bedded, blue and gray ( above water level ) . . 75 

KINDBBHOOK BBDS. 

Definition — There seems to be a general unanimity of opin- 
ion as to the propriety of regarding as a distinct subdivision the 
Lower Carboniferous rocks of the Mississippi basin be)ow the 
Burlington limestone. The upper line of demarkation is easily 
recognizable throughout its whole geographic extent. Its 
lower limit, however, has not been made out satisfactorily over 
the entire area of its occurrence; but in many places the group 
of strata is known to rest on the ^' black shale " so well de- 
veloped in Tennessee, and generally regarded as Devonian age. 
For the groups of the beds in question, or parts of the group, 
various names have been given. But their historical consider- 
ation need not be dwelt upon at length here. Whatever may 
be, eventually, the most appropriate term to apply to this sec- 
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tioD, it seems advisible for tbe present to retain Meek and 
Worthen's name for these rocks as exposed along the line of 
tbe Mississippi river. 

Among tbe earliest references to tbe rocks of this group 
in tbe continental interior is that made in connection with 
Owen's explorations in soatbeastern Iowa.* This author 
called some sixty feet of asb-colored shales exposed above the 
level of the water in tbe Mississippi river to tbe base of the 
encrinital limestone at Burlington the '* argillo-calcareous 
group," and regarded it as belonging to the lower part of tbe 
Subcarboniferous. These shales were actually a portion of tbe 
median member of what Swallow f in Missouri had termed the 
"Chemung" group. This group was divided into (1) tbe 
Chouteau limestone, ( 2 ) tbe Vermicular sandstone and shales, 
and ( 3 ) tbe Lithographic limestone. Within tbe limits of the 
region under consideration tbe three divisions are quite per- 
sistent and easily recognizable over wide areas. Tbe last two 
members have recently been termed, and very appropriately, 
the Hannibal shales and the Louisiana limestone respectively, 
since at the places in northeastern Missouri bearing these 
- names they are exposed in their full development. 

Throughout Iowa, Illinois and Missouri, at least, and per- 
haps in other states also, wherever the Einderbook rocks are 
exposed, its members, as here designated, will always be recog- 
nized to a greater or less extent as convenient stratigrapbical 
unit, particularly in faunal studies. Over all three of tbe 
states named these subdivisions are sharply defined lithologi- 
cally, except possibly toward tbe northern known limits, 
though there the rocks have received comparatively little or 
no attention. At the present time it seems very probable that 
the third or lowest member — the Louisiana or Lithographic 
limestone — will find a closer relationship with tbe Devonian 
than with the Carboniferous, and that eventually it will be re- 
garded as tbe capping stratum of the former over all the terri- 
tory contiguous to the Mississippi. 



•Geol. 8nr. WiiooDtlD, Iowa and Minnetota, p. 92. 1808. 
t Ann. Bep. Oeol. Snr. MlMonrl, p 108. 18S0. 
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Id 1858 Hall oontinned to re^fard the BarliDgton (Iowa) 
section below the oolite layer as Chemang. Bat he also in- 
oladed in the groap some yellow sandstones ocoarring fifty 
miles to the northward, which Gal?in* has recently proved con- 
clusively to be of Devonian age. 

Althoagh Owen had referred the shales lying immediately 
below the limestone at Barlington, Iowa, to the Sabcarbon- 
iferons ( limited ) more than a decade previously, Meek and 
Worthen f in 18tfl were the first to prove beyond a doabt that 
the faanas of the rocks along the Mississippi river between 
the cities of Barlington and Saint Loais, and lying between the 
'* black shales " and the Barlington limestone, have mnoh closer 
affinities with those of the overlying strata than with those 
below, and therefore the rocks in question properly belong to 
the Lower Garboniferons series. The name *^ Einderhook " was 
then proposed for the formation. 

Soon after, Worthen | published further details, especially 
in regard to the typical locality, Kinderhook, Illinois. Various 
sections in the neighborhood were fully described, leaving no 
doubt as to the exact limits that were intended to be assigned 
to the formation. On the opposite side of the river, in Mis- 
souri, the exposures are practically continuous for more than 
30 miles, and show well the relations from the '^ black shales" 
to the upper division of the Barlington limestone. 

In the Iowa section, White || recognized as Kinderhook 
the Burlington rocks previously called Ohemung, together with 
a few feet of what was once considered as belonging to the 
superimposed stratum. 

The '^ Ohouteau " group takes its name from the leading 
member of the three-fold division, the Ohouteau limestone. 
The application in this sense was first proposed by Broadhead,§ 
who used the term to cover the same limits as Swallow's 
'* Ohemung" in the earlier Missouri reports. Very recently 

•Am. GeolOffiBt, Vol III, p 25. 1889. 
tAm Jour Sol.. Vol. XXXII, p 228. 1861. 
tGeol. Sot. lUlnolB, Vol. I, p. 108. 1866. 
llQeol. of Iowa, Vol. I, p 192. 1870. 
§Geol. Snr. IfisBonrl, p. 26 1874. 
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the Dame apparently has been extended by WilUamB* to em- 
brace also the lower Carboniferoas littoral deposits ( Waverly 
grits, etc.), as well as the more open sea depositions of argil- 
laoeoas and calcareous material ( Kinderhook shales and lime- 
stone). 

From the foregoing it appears that in the states bordering 
the Mississippi river, the term Kinderhook has priority in the 
naming of the inferior member of the Lower Oarboniferoas as 
now generally understood. Whether or not Waverly or Mar- 
shall, as rocks of probably the same age in Ohio and Michigan 
are called, should replace Meek and Worthen's name, remains 
to be seen. These probably represent the littoral deposits of 
the more westerly limestones just referred to. Both lithologi- 
cally and faunally, they are sufficiently distinct from the west- 
em deposits to make a separate designation for them desirable, 
at least for the present. 

Louisiana Limestone. — The Louisiana limestone (Swallow's 
Lithographic) is exposed best perhaps at Louisiana, in Pike 
county, Missouri, where it attains a maximum thickness of 
more than 60 feet. As its early name suggests, its texture is 
very similar to that of the stones used in lithography, being 
very fine-grained, compact, and breaking with a sharply con- 
choidal fracture. In color it is usually ashen, often with a bluish 
tinge. But these characters do not persist throughout its 
range. According to both Swallow and Broadhead, it becomes 
elsewhere coarse-grained, less homogeneous and more heavily 
bedded than at the typical locality. It is usually rather thinly 
bedded, the layers being from four to six inches in thickness, 
and wherever exposed stands out in high, rural escarpments, 
with every appeariftuce of artificial masonry. (Plate v.) The 
lower layers are more or less arenaceous, and yield numerous 
fossils. At Louisiana this limestone rests on a dark, clayey 
shale, whose thickness is about six feet, and this again on a 
compact, buff, magnesian limerock, probably of Silurian age. 

In southwestern Missouri this division of the Kinderhook 
has received but little attention, and its true relations as yet 

*Biil. U. 8. Geol. Sar. No. 80, p. 109. 1891. 
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have not been made oat very satisfactorily. At every locality 
where it has been reported in this region, its lithological char- 
acters are very different from those in the more northern dis- 
tricts, and its stratigraphic relations are for the most part 
somewhat uncertain. However, Shnmard reports it capping 
hills of the Magnesian limestone series in Ozark, Donglas and 
Wright coanties, and overlaid by sandy shales containing typi- 
cal Kinderhook fossils. Broadhead also believes it to be 
recognizable in Oedar and Saint Olair counties ; while Swallow 
states that 30 feet of it, preserving its characteristic texture, are 
exposed in Jasper county. 

Although for many years past the Kinderhook beds have 
been regarded as the basal part of the Lower Carboniferous 
( or Mississippian ) series in the upper Mississippi valley, a de- 
cided Devonian facies of the contained fossils has always 
been observed. This peculiar faunal aspect has occasioned 
much comment, and has attracted wide notice. So much were 
some of the earlier geologists impressed with this character 
of the organic remains, that they hesitated but little in refer- 
ring the beds in question to the upper Devonian. 

The best exposures of Kinderhook rocks are found along 
the Mississippi river at Burlington, Iowa, Kinderhook, Illinois, 
Hannibal and Louisiana, Missouri. At all of these places the 
lithological characters are practically the same, except perhaps 
toward the more northern part of the exposed range, where 
the upper part is changed somewhat, and the lower portion 
does not rise above the water-level. At Louisiana the expos- 
ures are perhaps more open to observation than elsewhere ; 
though for 70 miles along the river the outcrop is practically 
continuous. The vertical section has already been given in 
another place. 

In 1852 * Owen, who was the first to give attention to 
the geological details of the rocks as exposed along the ^^ Fa- 
tber of Waters" above the mouth of the Missouri, limited, as 
already stated, the term ^^ Subcarboniferons," which hitherto 
had long been applied to all the strata below the Coal Meas- 

* U. 8. Geol. Sar. WisconBin, Iowa and Bfinnesota, p 92. 1852. 
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ares down as far as the Hadson Biver shales, to what prac- 
tically is DOW knowD as the Lower Oarboniferons or Missis- 
sippian series. The Loaisiana or Lithographic limestone was 
not incladed ; for his ^Argillaceoas Martites" seem to have been 
regarded as the basal member. Swallow,* Hallf and White4 
who were well acquainted with the section and its fossils, cor- 
related the beds immediately below the Burlington limestone 
with the Ohemnng ( Devonian ). In northeastern Missouri and 
adjoining portions of Iowa and Illinois, the ''Ghemung'* in- 
cluded the Ohouteau limestone, Vermicular shales and Lith- 
ographic limestone. Hall, who had studied more particularly 
in Iowa, erroneously regarded certain sandy shales or yellow 
sandstones, just below the great limestone at Burlington, iden- 
tical in age with a lithologically similar rock 50 miles to the 
northward, at the mouth of Pine creek, in Muscatine county, 
Iowa. Tbe latter, as has been stated, has recently been 
shown by Galvin || to belong to the Hamilton group, as known 
in Iowa. Gonseqnently Hall, having investigated the more 
northern locality more thoroughly perhaps, very naturally came 
to the conclusion that the entire formatioi) under considera- 
tion as he understood it was actually Devonian. But as 
already shown, the rocks of the two localities are widely sep- 
arated in point of time. 

Meek and Worthen, § who had considered chiefly the fossils 
in the upper part of the so-called ** Ohemung," both at Burling- 
ton, Iowa, and Einderhook, Illinois, a few miles from Hanni- 
bal, Missouri, regarded the fauna to be more closely related to 
the Oarboniferons than to the Devonian. Since the publica- 
tion of these views, writers upon the subject have accepted 
them, and they have been adopted in the geological reports of 
Illinois, Missouri and Iowa. 

By reference to the vertical section already given, it will 
be seen that the commonly known Einderhook of this region 

•Geol. Sar. MlMonri, Ann Bep , p. lei, 1866. 

t QeoL Iowa, Vol. I. p. 09, 1858. 

tProo. Boston Soc. Nat His.. Vol. XIU, p. 889, 1862. 

11 Am. Geologist, Vol. II, p. 26, 1889. 

§ Am. Jour. Sci , (2), Vol. XXXII, p. 167. 1866. 
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is a three-fold divisioD, the upper and lower being limestODes 
and the middle one clay or sandy shale. At Burlington the 
fossils heretofore noted have been found in the upper portion 
of the formation ; though very recently an extensive and inter- 
esting fauna has been discovered in the clayey portion much 
lower down. Here the lower calcareous member is not ex- 
posed. At Louisiana and vicinity the median member is prac- 
tically unfossiliferous, as is also the lower, except at the very 
base. 

It will be recalled that Marion and Pike counties, Missouri, 
at Hannibal, Louisiana and Olarksville principally, were the 
leading localities for a large proportion of the ** Kinderhook '' 
fossils originally described by Shumard, Hall, White and Win- 
ohell. It will also be noted that most of these forms have a 
very decided Devonian aspect which gives a peculiar and char- 
acteristic physiognomy to the faunas of the three beds. Here- 
tofore little mention has been made concerning the exact 
horizon of the fossils in question, mere reference to the 
^^Lithographic" limestone or Kinderhook beds being con- 
sidered sufficient. Lately, however, extensive collections of 
fossils have been made at all three places just mentioned, as 
well as many intervening and neighboring exposures. Every- 
where the Lithographic or Louisiana limestone has been found 
to be essentially devoid of organic remains, except an occa- 
sional form in the thin sandy partings above the bottom- 
most layer, which is less than one foot in thickness. At the 
very base of the limestone is a thin seam of bufiP, sandy shale 9 
seldom over three or four inches in thickness. This seam is 
highly fossiliferous. It contains the Productella pyxidata 
(Hall), Cyrtina aeutirostris (Shumard), Ohonetes ornata (Shu- 
mard ), Spirifera hannibalensis ( Shumard ), and a host of other 
forms, many indistinguishable from species occurring in un. 
doubted beds of the Western Hamilton. The sandy seam is 
underlaid by six feet of dark argillaceous shale, which has been 
regarded as part of the Devonian " black shale " of the Mis- 
sissippi basin. This in turn rests upon fifteen or more feet of 
buff magnesian limestone and oolite, of Upper Silurian age, 
probably. 



FAUNA OF THB LITHOGBAPHIO 55 

Lithologically, the thin sandy layer is more closely related 
to the underlyiDg shales than with the overlying limestone. 
Fannally, it has very much nearer affinities with the Western 
Hamilton (Devonian) than with the Kinderhook (Lower Car- 
boniferous). In Iowa the '^ Devonian aspect" of the Kinder- 
hook faanas has disappeared, largely, since Galvin's recent 
discovery that the ^^Gheman^" sandstones of Pine creek, in 
Mascatine county, Iowa, are in reality true Devonian. In Mis- 
souri the same Devonian facies of the fauna contained in the 
lowest member of the Carboniferous is lost from view, almost 
completely, by eliminating the species found in the thin sandy 
seam at the base of Louisiana or Lithographic limestone. The 
faunas of the Devonian and Carboniferous of the upper Mis- 
sissippi valley thus become more sharply contrasted than ever. 
The apparent mingling of faunas from the two geological sec- 
tions, manifestly, was based upon erroneous assumptions 
rather than upon the detailed field evidence. 

Depriving the ^^ Lithographic " limestone, which attains a 
thickness of more than 60 feet at Louisiana, in Pike county, 
Missouri, almost entirely of the extensive fauna commonly as- 
cribed to it, and which, as has been seen, comes from a thin 
seam lying below the calcareous layer, its geological age be- 
comes a problem yet tS be solved. The few fossils hnown from 
the limestone itself have been heretofore rarely met with. It 
is not at all unlikely that the lower limestone of the Kinder- 
hook eventually may prove to be of Devonian age. But until 
abundant evidence to this efifect is found, it seems advisable to 
still consider the Louisiana (Lithographic) limestone as the 
basal member of the Carboniferous. 

It appears also very probable that a marked unconformity 
exists between the Carboniferous and Devonian rocks of the 
area just referred to, instead of a regular sequence of strata 
as has been usually supposed. The proofs of this statement, 
however, are not such at present as to warrant a definite 
formulation of the evidence ; yet many facts recently obtained 
point strongly toward this conclusion, while the sharply con- 
trasted faunal peculiarities are in themselves very suggestive 
and remarkable. 
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Hannibal Shales. — The Hannibal Shalea ( Yermioalar 
shales of Swallow ) have a maximam thickness of more than 
70 feet at the typical locality in Marion coanty (plate vi). 
They are fine blaish or greenish argillaccons beds, often with 
considerable amonnts of calcareous and magnesian carbonates, 
forming in places impare ear.thy bands of magnesian limestone. 
The upper portion usually contains much fine arenaceous 
material, passing locally into sandy shales, shaly sandstones, 
and to the northward especially substantial sandrocks suitable 
for ordinary masonary. The indurated i^ndstones are largely 
absent in the southwestern part of the State. Downward the 
shaly sand-beds lose their arenaceous character and pass 
rapidly into the greenish clay shales, which appear remarkably 
uniform over broad areas. At Burlington, Iowa, recent exca- 
vations show a thickness of more than 70 feet, while borings 
indicate a vertical measurement of double that figure. 

These shales attain their best development in Marion, 
Balls and Pike counties, and in the contiguous districts of 
Illinois. From this place they pass southeasterly and south- 
westerly in a broad curved belt around the Ozark uplift. 

In southeastern Missouri the exact equivalents of this 
formation are not definitely understood. In Ste. Genevieve 
county, certain variegated clay-shaleif below the Burlington 
Limestone have been referred to the Vermicular of Swallow. 
Worthen has also regarded as Einderhook a series of argilla- 
ceous and silicious variegated shales found immediately above 
the ^^ black shale" of the Devonian, in the adjacent parts of 
Illinois. 

Westward from the typical locality, the Hannibal shales 
become more calcareous and much thinner, in some places 
apparently unrepresented, while the Chouteau rests directly 
upon the Ozark series of magnesian limestones. This thin- 
ning of the formation in question seems to be due in a large 
part to a low anticline tending northwest and southeast 
through Pettis, Morgan and Camden counties. The origin of 
the fold probably dates back to a period soon after the deposi- 
tion of the last of the Ozark series. South of the anticlinal 



UPPBB MBMBBB OF KINDBBHOOK 57 

axis JQSt mentioned, the strata correlated with Hannibal shales 
partake more of the character of a soft magnesian limestone, 
bat so earthy that it shoald not perhaps be termed limestone. 
It contains some of the lead and zinc ores of the district, which 
are now being extensively mined. On Pierson creek, seven 
miles southeast of Springfield, in Greene coanty, more than 40 
feet of this formation is exposed in mine shafts. It is overlaid 
by 35 feet of typical buff limestone ( Choateaa ), over which is 
the lower Burlington, here highly fossiliferous. In Ozark, 
Douglas and Wright counties Shumard has called attention to 
isolated patches of these shales with abundant and character- 
istic fossils; and they are well developed in Polk county. 
They cap the highest hills of the great Magnesian limestone 
series, suggesting that the entire formation has been mostly 
removed, through protracted erosion, from this part of the 
State, perhaps as far northward as the Missouri river. 

Chouteau Limestone — the upper member of the Kinder- 
hook — is a fine-grained, compact limestone, bufif in color, and 
usually more or less impure from an admixture of clayey ma* 
terial. At Hannibal and Louisiana it has a thickness of from 
10 to 15 feet, apparently thinning out rapidly northward. It is 
probably represented at Burlington, Iowa, by a few feet of 
buff, calcareous layers lying at the base of the great limestone 
at that place. At Legrand, in Marshall county, Iowa, 50 feet 
of buff magnesian limestone immediately underlying the Bur- 
lington may perhaps be a northward extension of the Ghou- 
teau. Southward, in Missouri, the bed in question increases 
in thickness until it attains a measurement of 100 feet or more 
at Sedalia, and about 80 feet in the vicinity of Springfield, in 
the southwestern part of the State. Near Ste. Genevieve 
there are probably from 75 to 100 feet of this limestone. It is 
quite possible that in the northwestern part of this State, far 
below the Coal Measures, this limestone attains a much greater 
thickness. 
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AUGUSTA LISfBSTONB. 

In a paper entitled *^ Garboniferoos Echinodermata of the 
jfiasissippi Basin," publisfaedln September, 1889,* it was pointed 
oat upon purely paleontological grounds, as well as for iitholo- 
gical and strat {graphical reasons, that the Burlington and Keo- 
kuk limestones should be included under a single title, at least 
along the line of the Mississippi river where the typical ex- 
posures occur. At that time no name was proposed, for the 
reason that it was not thought advisable until further investi- 
gation was extended southwestward and southeastward from 
the original localities, and the exact relations made out be- 
tween the rocks as shown in the latter place and those of dis- 
tant regions referred to the same age. Quite recently, however, 
Williams f has suggested for this long-needed term '^ Osage." 
This is the name of the river of western Missouri which cuts 
through the lower Garboniferous series as represented in Saint 
Clair county. 

As stated in the more recent publications in which the 
name has appeared, " Osage " has been used for the Burlington 
and Keokuk rocks of Missouri only provisionally — until more 
detailed information could be obtained. The term Osage does 
not now appear applicable, in the sense in which it was origi- 
nally proposed, to the rocks of the Mississippi basin under 
consideration. The Osage river, from which the name is taken, 
flows for a greater part of its length through limestones of the 
great Ozark series (Cambrian or Lower Silurian). The upper 
part of the river passes through Goal Measure beds almost 
entirely. Only a very small portion of the watercourse touches 
ihe Lower Carboniferous at all. The " Osage country," by al 
Missourians especially, is a term applied to the region along 
the lower part of this stream. At Osceola, where the most 
typical section of the ''Osage" is exposed, the rocks appear 
to be as typical Burlington as at the city of Burlington itself. 
Recent visits have disclosed no Keokuk whatever at the place 

•Keyea: Am Jour. 8cl., (8), Vol. XXX VIII, pp. Ife6-1M. 1»?9. 
fBal. U. 8. Geol. 8ur., No. 80, p. 109. 1891. 
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In qaestioD. One of the chief reasons for proposing Osage 
was that the beds of southwestern Missouri were thought to 
<)ontain a mingling of faunas of both Burlington and Keokuk 
beds. Insofar as personal observation goes, the Kinderhook, 
Burlington and Keokuk beds are as sharply contrasted litho- 
logically, faunally and stratigraphically as in southeastern Iowa. 
From the foregoing it would seem that the ''Osage" forma- 
tion at its typical locality is practically coextensive, and there- 
fore synonymous, with the Burlington limestone. Southeastern 
Iowa has long been regarded as the typical locality of the 
rocks under consideration. There these beds have been de- 
scribed more in detail and are better understood than in any 
other region in which they occur. Since the Burlington and 
Keokuk limestones manifestly form a single epoch in the geo- 
logical history of the region, as has been conclusively shown 
a number of times recently ; since a term applicable to these 
rocks as a whole is desirable ; and since the name ''Osage" is 
apparently unavailable, it has appeared best to adopt for the 
title of this formation the name of some locality in southeast- 
ern Iowa where the rocks are well exposed. Along the Skunk 
river, in the vicinity of Augusta, about JO miles southwest of 
Burlington, there is exposed the entire succession of these 
rocks, from the Kinderhook shales to the ''geode bed." This 
name, therefore, seems more appropriate to use than perhaps 
some other better known term. Good exposures of the for- 
mation are found all along the Mississippi river from Keokuk 
to Burlington, as already mentioned. The limestone often 
stands out in overhanging cliffs over the softer Kinderhook 
beds, as is well shown in the vicinity of Burlington and else- 
where. 

The term Augusta, for the formations under consideration, 
has already been used and adopted in Iowa, and its application 
in Missouri is equally appropriate. 

Owen's encrinital limestone embraces, practically, the same 
beds that were afterward called the Burlington; and his lower 
Archimedes corresponds to HalPs Keokuk group below the 
geode bed. Shumard seems to have used the term '' encrinital 
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limestODe^ in a variety of senses — sometimes referring to the 
Burlington alone, sometimes to both Bariington and Keoknk^ 
and often to the Burlington and a part of the Keokuk. Partly 
on lithological grounds, but chiefly for paleontological rea- 
sons, the Augusta may be regarded as made up of three mem- 
bers — upper, middle and lower — coiuciding essentially with the 
Keokuk and the upper and lower Burlington limestones. In 
regard to the fossils of the three horizons, the most conspicu- 
ous general differences were first suggested by White*, and 
quite recently t they have received further attention. These 
differences may be reiterated here. Those species from the 
lower Burlington are of small size, delicately constructed and 
highly ornamented. In the upper division of the Burlington 
the peculiar delicacy so characteristic of the forms of the 
lower bed is absent or has assumed a ruder phase, while in the 
Keokuk the crinoids are notable for large size, rough and mas- 
sive construction, bold and rugged ornamentation, and a con- 
spicuous exaggeration in many structural details. The last 
named consideration is of great interest, since it appears that 
in general the exaggeration of anatomical features is indicative 
of important biologic changes in that particular zoological 
group in which such extreme developments take place. 

It is apparent from a close study of the crinoids, and in a 
somewhat less marked degree, peihaps, among other zoological 
groups, that there was an abrupt change of physical conditions 
at the close of the Keokuk epoch. For, at this time, more than 
one-half of the Carboniferous genera of this class had become 
suddenly extinct. 

As already stated in another place, the abrupt extinction 
of a large proportion of the criuoidal and other forms of life at 
the close of the Keokuk is certainly suggestive of a series of 
wide-spread changes in the geographic and bathymetric extent of 
the great interior sea ; and there is sufficient evidence to in- 
dicate that at the close of the Keokuk, the northern coast line 
of the broad shallow gulf which occupied the area moved 

•Jonr. BoAtonSoc. Nat. IlUt., Vol. VII, pp. 834-2^. I860. 
tKeyee: Amer. Jour. Sol., (S). Vol. XX. Will, pp. 191-192. 18S9. 
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rapidly southward, and this movement was soon followed by 
slight depression. The Saint Loais waters^then pashed north- 
ward again, in some places several hundred miles. 

Burlington Limestone — The lithological characters of the 
Barlington limestone are remarkably constant over broad 
stretches of territory. At the original locality it is a coarse- 
grained encrinital limerock ; hard, compact and heavily bedded 
in some layers, porous in others, with scarcely enough of firm 
and cementing material to hold the crinoidal remains together. 
In some places, however, it is very compact, fine-grained and 
earthy, and is then reddish or deep brownish in color. Ohert 
nodules abound locally. The lower portions are usually much 
more heavily bedded than the upper — the partings of the in- 
ferior beds being commonly a coarse, calcareous reddish sand, 
while in the upper strata, clay seams are not infrequent. 

In western Illinois, in Pike and Marion counties, Missouri, 
in the southwestern and central portions of the same State, the 
lithological nature of this formation is the same. ( Plate vii, 
hills capped by Burlington limestone.) In Greene county, in 
the southwestern part of Missouri, the upper and lower divi- 
sions are as well marked faunally as they are in southeastern 
Iowa. In fact, the two divisions at both localities are in all 
respects so near alike, that a person investigating and collecting 
at Springfield and Ash Grove could not tell but that he was in 
the environs of Burlington city itself, if he did not actually know 
that he was nearly 300 miles away. But the Burlington fauna, 
in all its entirety, is found much farther to the southwestward — 
as far at least as the Lake Valley mining region of New Mex- 
ico, though there the lithological characters of the strata are 
somewhat different. For the most part the geographical distri- 
bution of the Burlington limestone is west of the Mississippi 
river. East of the stream the typical exposures of the rock 
are unimportant, and unknown beyond the immediate vicinity 
of the great water-course. 

In the most northeasterly counties of Missouri a shallow 
syncline carries the Burlington limestone below the level of 
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the river ; but it rises to view in the soathern part of Lewi» 
county, above Quincy. 

For more than 70 mi1es« from above Qaincy to below 
Louisiana, the Burlington limestone forms an almost continn- 
oas mural escarpment, capping the high bluffs on either side 
of the Mississippi river. These bluffs rise to a height of from 
300 to 400 feet above low water. In many places they form 
bold overhangiug cliffs, with a heavy talus at the base. At 
the southern end of the escarpment the limestone is every- 
where underlain by about 200 feet of shale and soft strata, 
which rapidly disintegrate, leaving the more durable overlying 
beds standing'out boldly. 

From Quincy southward the strata rise very gradually 
until the Burliugton limestoue, which appears a few yards 
above the water level at that place, has an elevation of more 
than 250 feet above the river at Louisiana. Below the lime- 
stone it will be seen from reference to the section that the 
beds are largely soft shales, which succumb to eroding agencies 
much faster than the great thickness of heavy compact lime- 
rock overlyiug. High hills with precipitous slopes are found 
there capped by the more indurated layers. They rise in 
almost vertical walls from about midway up the elevations. In 
consequence of this, a peculiar and very striking phase of topo. 
graphy is produced, reminding one very forcibly of the topo- 
graphical effects in the great driftless area of northeastern 
Iowa and the adjoining parts of the neighboring states. 

North of Quincy, as has already been stated, the Barling- 
ton rock dips below the water level of the Mississippi, and 
does not appear again until just above Fort Madison, in lowa^ 
while at the city of Burlington the base of the limestone is 
nearly 100 feet above the low-water mark. At this place the 
organic remains have received more attention than anywhere 
else ; while the vertical range of the different species has been 
determined with great accuracy. From this locality, also, the 
extensive faunas of the Kinderhook were made known and 
many species described. But more than a third of a century 
has passed since the investigations of Hall, White and Win.- 
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chell broQght to light so many interestlDg forms which charac- 
terized the beds immediately below the BarliDgton limestone. 
At BarlingtOD, too^ the BarliDgton and Einderhook formations 
are sharply contrasted lithologically ; and fannally the two 
horizons are eqaally well defined. 

Passing southward 100 miles to Louisiana, Missouri, the 
same lithological and faunal features are found as at Burlington. 
These characters are shown for 50 miles along the great river 
in this vicinity. 

In the lower bed of the Burlington limestone is found the 
typical and well-marked fauna of this formation. Many of the 
species, however, have a somewhat greater vertical range than 
at the Iowa localities. Among the most characteristic species 
of leading types of the life of the period may be mentioned : 

OrophooriDQS stellirormU, Owen & Sham&rd. 
CryptobUstus melo, Owen A dbumard. 
OraDatooHDUs projectns, Meek A Worthen. 
RhodoorinoB wachmuthi. Hall. 
RhodocrlnuB wortheni. Hall. 
AgaricocrinoB breviB, ( Hall). 
DorycriDUB unfcomiB, (Owen A Shumard ). 
DorycrlQOB BubacoleatuB. ( Hall ). 
BatocriDUB seqoaliB, ( Hall). 
BatoorlDOB looglroBtriB, ( Hall). 
Batocrioos eleRana, ( Hall ). 
ActinoorlDaB proboBcfdiallB, Hall. 
ActlDoorlDUB tenniBcalptuB, BftcCheBDey. 
PbyBetocrlDUB ornataB, ( Hall ). 
8teganocrinnB BcolptUB. ( Hail ). 
HteganocHnuB araneoluB, ( Meek A Worthen ). 
PiatycriDUB amerlcanuB, Owen & Sbumard. 
PlatycrlDOB barUngtoneuBiB, Owen A Sbumard. 
PiatycriDUB dlBcoldeuB, Owen A Shumard. 
PiatycriDUB BubBpiDOBQB, Hall. 

The fauna of this bed (about II feet in thickness) is pri- 
marily a crinoidal one. The above mentioned forms are some 
of the most important marking this limited horizon. Many 
other crinoids, as well as brachiopods, corals and gasteropods, 
are mingled ; but they range upward into the other layers more 
or less extensively. 
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Above this bed is a slightly thicker member, of an intensely 
white color. It is encrinital chiefly, like the other, but in ad- 
dition contains a large amount of comminated shell material 
derived from mollnscan remains. In places the shell fragments 
predominate, forming a fine shell breccia, not nnlike the well - 
known coqnina rock of Florida. It is, however, so compact 
that good specimens of fossils are almost impossible to dis- 
lodge. The layers of this bed contain also considerable chert 
in small nodales and nodalar bands. When first exposed in 
quarrying, these cherts are very compact, translucent, and 
break with a conchoidal fracture. Upon exposure these flints 
quickly slacken like quicklime to a fine, intensely white pow- 
der. If examined before the process of disintegration has 
proceeded more than half way, the white nodules are found to 
be charged with fossils, which, when taken out, cannot be told 
from plaster-of- Paris casts. Before being affected by atmos- 
pheric agencies, few or no traces of organic remains are to be 
detected in the cherts. But they actually contain a very ex- 
tensive assemblage of fossils, and in a perfect state of preser- 
vation when collected at the right time. They afford unusual 
opportunities for both structural and systematic studies, for 
many of the features commonly not met with are here found 
beautifully preserved. Such are the internal characters of 
crinoids and brachiopods, and the delicate ornamentation of 
nearly all groups. 

Oareful comparisons of the fossils from these cherts and 
those of the surrounding limestones show that the forms to a 
great extent are identical. Moreover, numerous shells and 
crinoids are found partly imbedded in the chert and partly in 
the limestone, with a sharp line of separation, indicating clearly 
that the silicious impregnation was acquired long after the 
original deposition of the beds, and was not due to a greater 
silicity of the waters in which the calcareous deposits were 
made, as has been held by many prominent writers. This is 
in accordance with observations made elsewhere in the Bur- 
lington limestone. 
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The fauDsl aspects of the bed in qnestion are particalarly 

iDteresting. Some of the more common as well as the more 

important species may be enumerated as follows: 

Gonlatites oeagensis, Swallow. 

PbaDerotiDQS paradoxos, Winchell. 

Capulos paralios, Wnite & Whitfield. 

CapalQS formosuB, Keyes. 

Porcellia nodosa, Hall. 

Loxonema proUxa, White & Whitfield. 

bpaerodoma peoguis, (Wioohell). 

Pleurotomaria sp ? 

OmpbalotroobuB BpriDgvalensls, White. 

Holopeasubconlca?, Winchell. 

Straparollus ammon , White & Whitfield . 

Euompbaluslaxus?, White. 

MurchisoDla sp.? 

BelleropbOD bllahiatus, White & Whitfield. 

AUorlBma baDDibaleDBis, Sbomard. 

Edmondia naptiallB, Winchell. 

Edmondia burlingtonensiB, White & Whitfield. 

Conooardiam sp.? 

LitbophaguBoocidentalii, (White & Whitfield). 

Ayiculopecten circuloB, Shumard. 

Lingala melie, Hall. 

DiBcina newberryi, Hall. 

Terebratularowleyi, Worthen. 

ProdactoB arcuatuB, Hall. 

ProdactuB l8B?icoBtQ8, White. 

Productella Bhomardiana, (Hall). 

Rhyncbonella mieBOurienBiB, Shumard. 

Spirifera peculiar 1b, Shumard. 

Strophonema rbomboldaliB, yar. 

The forms in the accompanying list are all species which 
characterize the Kinderhook of Barlington, Iowa, and most of 
them were originally described from that place. In addition, 
many other species of lamelllbranchs, brachiopods and gas- 
teropods, which occar very abundantly at the latter locality, 
are foand in the white chert of Louisiana, along with a few of 
the Burlington limestone species. 
It is to be noted that : 
' ( 1 ) The fauna of this horizon is predominantly molluscan, 
presenting a marked contrast to that of the typical Burlington 
limestone, which is principally crinoidal, with comparatively 
few brachiopods. 
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(2) That the fauna is the typical faana of the Kinderhook 
shales. 

(3) There are mingled in this fanna some of the forms 
foand both above and below, which are there associated with 
species characteristic of the lower Barlington limestone. 

Here, then, is a well-defined Kinderhook faana intercalated 
in the Barlington limestone, with practically no change of litho- 
logical characters ; a lower faana suddenly appearing in the 
midst of a higher. This is the most marked instance of the 
kind that is at present known in the Oarboniferons of the 
Mississippi valley. Thoagh the separation is not very greats 
the present case is a striking illastration of Barrande's cele- 
brated Doctrine of Colonies, so clearly developed in his Sys- 
tem Silarien du Oentre de la Boheme,* and so ably defined in 
his Defense des Oolonies. 

It is not to be inferred, however, that daring the short 
supremacy of the lower faana, in the midst of an apper, there 
was a complete extinction of the deposed forms, bat rather, 
that owing to peculiar conditions the lower fauna merely dis- 
placed the upper temporarily, or pushed it aside into other 
districts for the time being. 

As far south as Ste. Genevieve county the Burlington beds 
still preserve their characteristic integrity. In the central part 
of the State the formation is well exposed in at least eight or 
ten counties. It forms the surface rock at and around Sedalia. 
In the northern part of Morgan county numerous small out- 
liers of this rock are found on the highest hill-tops, resting 
directly upon the Ozark series. On the Osage river it is well 
developed, resting upon a thin layer of Ohouteau, and this, 
again, upon the old Magnesian limestones. Southwestward 
from the last locality the Augusta group has not, as yet, re- 
ceived very much detailed study, except in Greene county, 
where, as already mentioned, the Burlington is well defined in 
all its characteristic peculiarities. 

Keokuk Limestone, — The upper member of the Augusta has 
its distribution chiefly on the eastern side of the " Father of 

•Vol. I, p. 78. 1862. 
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Waters," coveriDg a wide area, in UliDois, iDdiana, Ken tacky 
and Tennessee. West of the river the most typical exposures 
are in soatbeastern Iowa and northeastern Missouri. 

As exposed in the vicinity of the month of the Des Moines 
river, the npper part of the Keoknk is composed of argilla- 
ceoas shales with limestone bands, while the lower portion con- 
sists of heavily bedded, compact, blnish limestones. These 
lithologioal characteristics, as well as its faunal pecaliarities, 
extend soath westward as far as the Sedalia anticlinal axis, 
which, as has been previously stated, extends northwest and 
southeast through Pettis, Marion and Oamden counties. Along 
this line the Lower Oarboniferous rocks occur only in the cen- 
tral part of the first mentioned county. The upper members 
of the Ozark series are exposed everywhere in the southeast- 
ern portion of Pettis, and extended northward in the shallow 
creek beds to within a few miles of Sedalia. Directly upon 
the old Magoesian limestone series rests the Ohouteau, though 
in places this is absent, and the Burlington limestone is the 
uppermost rock exposed. At Sedalia the Chouteau limestone 
is quarried at vaiious places in the vicinity of the town. Usu- 
ally a few feet of the very lowest bed of the Burlington are 
exposed. West of Sedalia a few miles the Lower Goal Meas- 
ures begin, and coal pockets are found in depressions of Chou- 
teau limestone. It will be inferred from the foregoing that in 
Pettis county the Lower Carboniferous is not represented 
above the Lower Burlington. The higher members of this 
series may have been removed through erosion during Oarbon- 
iferous times. But it is more probable that they were never 
deposited here. It is a significant fact that down to the line of 
the Sedalia axis, the Keokuk, in its typical lithological and 
faunal development, is well defined. That southward, accord- 
ing to those who have visited the southwestern part of the 
State, all its characters are different. 

The presence of the Coal Measures in Pettis county is 
manifestly an overlap, and the deposits contemporaneous with 
the Keokuk may be represented beneath the Upper Carbon- 
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iferoas strata, and extend around the Sedalia elevation into the 
sonthwestern part of the State. 

In soathwestern Missouri, however, although typical 
Keokuk has been observed in a few places, the information is 
not as satisfactory as would be desired. The encrinital lime- 
stone of that region, which has been thought by some to rep- 
resent both Keokuk and Burlington limestones of the more 
northern localities, appears to be the latter alone. Extensive 
collections of fossils made in- various parts of the formation 
show few species that can be regarded as belonging to the true 
Keokuk. This is all the more remarkable from the fact that 
the vertical section of the Kinderhook and Burlington beds of 
this region is essentially identical lithologically, as well as fan- 
nally, wilh the one In northeastern Missouri. The several 
localities just referred to in which the Keokuk fossils have 
been found, show the faunas ofthe two members of the 
Augusta as well marked as in southeastern Iowa, and nowhere 
has there appeared a mingling or mixture of species more 
pronounced than at the typical places to the north. 

In Greene county, where the rocks of the Lower Carbon- 
iferous have been more satisfactorily studied than in any other 
district of the region, the Chouteau limestone and underlying 
shales are exposed in nearly all the creek beds from the eastern 
border to the western. At Ash Grove on the western line of the 
county, the Chouteau and Lower Burlington are exposed near 
the railroad station. On the hilltops a few miles to the west- 
ward, in Dade county, the Upper Burlington with a large fauna 
is found. As the rocks of the Lower Carboniferous in these 
and the adjoining counties dip westward at a low angle, about 
the same as the general slope of the present land surface, and 
the Coal Measures appear a short distance beyond the last 
named locality, there is evidently much ground for believing 
that 'in its full and characteristic development, the upper mem- 
ber of the Augusta may not be exposed here. Still, it may be 
present, for the recent personal investigations were not con- 
clusive enough to preclude its existence entirely ; and it may 
be well represented farther to the southwest. 
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Those who have personally collected and investigated in 
the middle portions of the Lower Carboniferous rocks of the 
southwestern part of Missouri have all found great difficulty in 
attempting to divide the Augusta limestone in the same manner 
as in the northeastern portion of the State. Whenever mention 
has been made of the Keokuk, in connection with the encrin- 
ital limestones of this region, it has always been in the most 
vague and uncertain manner. Of late years, collectors who 
have visited the southwestern lead and zinc districts have 
assumed that there the Burlington and Keokuk faunas are 
mingled or blended so as not to be distinguishable. In accord- 
ance with the idea, various field names have been given by 
diflferent collectors to the rocks as developed in this part of 
the State, the most prevalent one now being " Cherokee." The 
same idea is embodied in the selection of the designation 
^^Osage" for the group, a geographic name pertaining to this 
region. 

As already shown in another place, insofar as the Burling- 
ton is concerned there is, in Greene and Dade counties espe- 
cially, as well as in other neighboring districts, an Upper and 
Lower Burlington fauna identical with, and as well defined as, 
the two faunas are at the typical locality in southeastern Iowa. 
Warsaw Beds. — The Warsaw beds as defined by Hall* 
and as exposed at the village of Warsaw, Illinois, are composed 
( 1 ) 10 feet of compact, buff-colored limestone at the base ; ( 2) 
30 feet of blue calcareous shales with thin limestone seams, 
and (3) S feet of yellow arenaceous limestone. At Keokuk, 
five miles above, all three layers are thinner, and at neighbor- 
ing places they exhibit still different characters. Southward 
the beds lose their argillaceous nature, and appear not to be 
separable from the associated limestone. These layers together 
with the "geode bed," which is usually considered the upper 
member of the Keokuk, may be regarded as mere local devel- 
opments, to which little importance is to be attached. In a 
quarry a short distance northwest of Band park, at Keokuk, 
Iowa, there is a good exposure showing the upper surface of 

•Geology of Iowa, Vol. I, p. 971. 868. 
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the baff areDaceoas limeBtone to be water- worn and weathered ; 
and directly apon the eroded rock rests 20 feet of brecciated 
limestone. Whether or not this can be regarded as a portion 
of an ancient land surface, older than the Saint Loais lime- 
stone, depends partly upon the results of farther investigation, 
and partly upon the final decision as to the origin of the brec- 
ciated rock. Gordon, who has recently given special atten- 
tion, is inclined to regard arenaceous member as the base of 
the Saint Louis. 

At Hall's typical locality it is manifest that the Warsaw 
beds are properly the superior portion of the Keokuk lime- 




Fig. S. Base of Saint Lonla Llmeatone at Keokok 

Stone. This inference is directly derivable from the faunal and 
stratigraphical features, and in a less marked degree from the 
lithological nature of the deposits. The layers passing under 
this name reported from other localities are now known to 
have various relationships with the overlying and underlying 
strata. Alleged faunal peculiarities have usually been the 
chief grounds for considering the Warsaw as a distinct sub- 
division of the Lower Carboniferous. Most writers on the 
subject have united the beds under discussion with the Saint 
Louis; a few with the Keokuk. This difference of opinion 
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has arisen largely from the assamptions made at the place 
most thoroughly studied by the respective authors, without 
due allowance being made for the varying conditions in distant 
localities. A careful comparison of notes and a somewhat 
extended study in the field show that the term " Warsaw" has' 
been very loosely applied since its original appearance as a 
geological name. In the majority of places the so-called 
Warsaw is clearly the lower part of the Saint Louis limestone. 
Thus the writers above alluded to were perfectly correct in 
contending that the '' Warsaw," as they understood it, was really 
a portion of that formation ; but it was a mistake to claim this 
for the '' Warsaw" of all localities. It is apparent, then, that 
in some places the so-called Warsaw cannot be separated from 
the Saint Louis limestone ; in others it is best united with the 
Keokuk. It seems best, therefore, to drop the term in its 
application to a distinct section of the Lower Oarboniferous, 
or Mississippian series, with a rank equal to the other subdi- 
visions here recognized. 

SAINT LOUIS LIMBSTONB. 

Since first recognized by Shu mard, little difficulty has been 
encountered in locating the Saint Louis limestone over a wide 
stretch of country. Its northern border is several hundred 
miles beyond any known exposure of Keokuk rocks. From 
this limit nearly to the Missouri river the limestone is quite 
thin ; but south of the latter point it rapidly thickens until in 
Ste. Oenevieve county, Missouri, it attains a measurement of 
more than 300 feet, and still farther southward more than dou- 
ble the thickness known in the state mentioned. The Ste. 
Oenevieve limestone, which Shumard differentiated from the 
Saint Louis deposits near the mouth of the Aux Vases river a 
few miles below the old village of Ste. Genevieve, appears to 
be merely the upper part of the main group of strata ; and the 
fossils contained fully substantiated this view. A character- 
istic exposure is shown in the accompanying plate viii. 

An unconformity of the Saint Louis rocks upon the under- 
lying strata in Iowa and in the adjoining portions of the neigh- 
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boring: states has been claimed by White*, bat the recent 
evidence bearing npon the point is not near so conclasive as 
wonld be desired. The differences in thickness of the limestone 
have been alladed to already. This is dae partly to the thinning 
ont of the strata northward, and partly to the snbaerial erosion 
prior to the deposition of the Goal Measures of the region. 

Over all the northern area of the Saint Lonis a character- 
istic brecciated rock is observable. Bnt south of the Missonri 
river evenly bedded limestones are present, with occasional 
extensive beds of oolite. In places, as at Ste. Genevieve, 
the oolitic limestones present perfect cross-bedding, such as is 
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Fig. 4. CroBB-beddlng of Oolite 

commonly seen in sandstones — a fact which is very suggestive 
in its bearing upon the origin of certain rocks of this kind. 

The faunal features of the Saint Louis are peculiar in 
many respects, and quite distinct from those of both the over- 
lying and underlying strata, particularly from the latter. 

KASKASKIA, OB ''OHBSTEB," BEDS. 

Aux Vases Sandstone, — In southern Illinois and southeast- 
ern Missouri, the Easkaskia comprises extensive beds of lime- 
stone and shale. Everywhere over this district the calcareous 
portions, which greatly predominate in the lower part of the 

•Geology of Iowa, Vol. I, pp. 226-229. 1870. 
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group, are anderlain by a fine-grained ferraginons sandrock. 
This sandstone is said to be recognizable above the city of 
Saint Loais, where it is a dozen feet or more in thickness. 
Southward it rapidly thickene, nntil in the vicinity of tbe typi- 
cal locality it attains a maximam measurement of more than 100 
feet. 




Fig. 5. Aux VMeflSandfltone. 

The trae significance of this great sandstone separating 
the Saint Lonis and Kaskaskia limestones, does not appear 
heretofore to have been understood fully, especially when taken 
in connection with the absence of Kaskaskia rocks north of the 
Missouri ri ver. Over this latter district is an extension of lime- 
stone — the St. Louis — which, before the Goal Measures were 
laid down, was subjected to profound erosion over a large part 
of its area, and over another adjoining portion, having a great 
sandstone superimposed. This would seem to indicate that 
the broad expanse of water which, during the deposition of 
the Saint Louis beds, reached nearly to the present Northern 
boundaries of Iowa» had retreated more than 400 miles to the 
southward. Dry land existed over a large part of the area for- 
merly covered by the Saint Louis waters, and bordering this 
continental mass, arenaceous deposits were laid down in the 
shallow littoral waters. 

In all the Carboniferous of the Mississippi basin, therefore, 
no group of strata appears to form a better defined natural 
geological unit than those rocks commonly passing under the 
name of Kaskaskia or Chester. 

The great arenaceous deposit lying at the base of the Kas- 
kaskia limestone has been termed the ^^ferruginous sandstone" 
by Shumard and others. Many observers, however, have con- 
G— 6 
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foauded it with a lithologioally similar sandrock situated at the 
base of the Goal Measures, and conseqaently the latter is 
located upon, instead of beneath, the Easkaskia. For con- 
venience in reference, and in order to avoid farther confasion, 
this arenaceoas bed will be called the Anx Vases sandstone, 
from the river of that name in Ste. Genevieve county, where 
the rock is well exposed. In northern Missouri and Iowa, where 
the superior member of the Mississippiau series is wanting, 
the basal sandrock of the Goal Measures occupies apparently 
the same stiatigraphical position as the lower Easkaskia 
sandstone: that is, directly superimposed upon the Saint Louis 
limestone. 

Kaskaskia Limestone, — The main body of the formation 
is composed of heavily bedded limestones below, and of plas- 
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Fig. 6. Sandfltone in Gorge of Kaskaskia Beds. Cheeter. 

tic clay-shales with thin calcareous bands above. Every- 
where over those portions of the upper Mississippi valley in 
which the Easkaskia is absent, the Saint Louis rocks, as already 
stated, are weathered and deeply channeled, many gorges pass- 
ing downward even into the Eeokuk, thus showing pretty con- 
clusively that these portions of the territory were actually 
above sea level daring a part of the Easkaskia deposition. 
That the northern shore line continued to move southward 
after the Easkaskia epoch had begun, and perhaps even until 
the latter half of the interval had set in, is shown by the sue- 
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cessive attenuations of the several beds and by the deeply ex- 
cavated ravines, where soon afterward were laid down the local 
sandstones and shales of the Goal Measures. In a number of 
cases, at least, these hardened sand accumulations, lying in 
narrow gorges, have been regarded erroneously as local depo- 
sitions of Kaskaskia grit, intercalated in the shales and lime- 
stone. Furthermore, these 
consolidated sands contain 
plant remains, and inasmuch 
^:^:^^"3^-^^^j]b=r5z^^ as they have been considered 
LtmcfttoD^ ■• as part of the Kaskaskia, it 

Fig. 7 Deuiuof jnnotnreorFignree. is quitc probable that this 
will account for some of the reported discoveries of certain 
terrestrial floras in the rocks of the Mississippian series. 

Faunally, and especially stratlgraphically, the Kaskaskia, 
as displayed everywhere over a broad area adjacent to the line 
of the Mississippi river, appears separated from the Saint Louis 
far more widely than any other two members of the entire 
Lower Oarboniferous in the continental interior. 

The term ^^Ohester" has been used by somQ authors for the 
beds here designated as Kaskaskia. There seems to be, how- 
ever, but little doubt that the latter name was published several 
years before Chester made its appearance in print. To be sure, 
Worthen, while an assistant of Norwood on the geological sur- 
vey of Illinois, did suggest orally, or in his manuscript notes, 
as early as 1853, the name of ^'Ohester" for the beds in question, 
but the name was known for several years only to members of 
Norwood's corps, as Worthen himself says.* It was at least a 
dozen years later before the term was published with definite 
stratigraphical significance, and then with the full knowledge 
that it covered the same ground as Hall's ^'Kaskaskia." Hall, 
as early as 1856, read a paper before the Albany Institute in 
which he proposed a classification of the Lower Oarboniferous 
of the Mississippi basin, and two years later he published 
essentially the same scheme in bis Iowa report,t accompanied 

•Oeol. Sar. IIUdoIb, toI. I. p. 41. 1886. 
tGeol. Iowa, yol. I, p. 109. 1858. 
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by a clear description of this formatioD. Kaskaskia necessa- 
rily mast be retained, therefore, for the ap per member of the 
Mississipplan series in preference to ^'Chester." If it is desir- 
able to keep the latter term in geological nomenclature, it 
might be advisable to restrict it to the apper shaly division^ 
which can be advantageously distingaished from the lower 
massive limestones, and ^^Ohester shales," as they are now often 
called locally, could still be made a asefnl term. 

The Lower Carboniferous and its Subditfisions. 

From the foregoing considerations of the different mem- 
bers of the Lower Carboniferous, or Mississipplan, it is to be in- 
ferred that upon the best lithological, stratigraphical and faunal 
evidence now at hand, the series embraces four groups. These^ 
and the various subdivisions that have been recognized from 
time to time, are tabulated below : 





KMkaskia. 


"Chester itaalee." 
"Easkaikia Umestone." 
Aux VaseA tanditODe. 


MIS8I99IPPIAN 
SERIES. 


Saint Loali. 


8t«. O^Devteye limestone. 

Saint Lonlt limestone 

Warsaw limestone rin part not typloal) . 


AngiuU. 


Warsaw shales and limestone (typloal) . 

**GeodeHed " 

Keoknk limestone. 

Upper Barllngton limestone. 

Lower BarUnJKton limestone. 




Kinderhook. 


Chontean llm«wtone. 
Hannibal sbales. 
Louisiana limestone. 



The names given in quotation marks are local applications. 
The Kaskaskia, aside from the basal sandstone, appears to be 
a well-defined, two-fold division, and it seems advisable to keep 
the two members distinct, though special names are not retained 
for them here. The Saint*Louis and Kaskaskia correspond es- 
sentially to Williams' "Ste. Genevieve group." 

The ^'Louisiana limestone" is layer number 6 of the Louisi- 
ana exposures. The '' Hannibal shales " comprise numbers 7 
and 8 of the same locality ; probably, also numbers 1 and 2 of 
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the Bar)iDgton section. The *^ Ohoateau " is number 9 of the 
Louisiana locality. The '* Lower Burlington limestone " em- 
braces nnrobers 7 and 8 of the Barlington section; the ^'Cpper 
Burlington limestone" numbers 9 and 10 of the same. The two 
together form numbers 10 to 14 inclusive, at Louisiana. The 
^^Keokuk limestone" is numbers 1 and 2 of the Keokuk expos- 
ures, number 1 of the Warsaw section, and probably number 1 
of the Sainte Genevieve outcrops. The ** geode bed" appears 
as number 3 at Keokuk and number 2 at Warsaw ; the typical 
^^ Warsaw " embraces numbers 4 to 6 of the Keokuk section 
and numbers 3 to 5 at Warsaw. The ^*Saint Louis limestone" 
is represented by number 7 at Keokak, number 6 at Warsaw, 
all of the Saint Louis section, and number 3 at Sainte Gene- 
vieve, while number 2 of the same section has been called the 
Warsaw limestone (not typical ). The Sainte Genevieve lime- 
stone of Shumard is number 4 of the Sainte Genevieve-Sainte 
Mary outcrops. The *^Aux Vases sandstone" forms bed num- 
ber 5 between Sainte Genevieve and Sainte Mary, and under- 
lies number 1 of the Chester section a few miles north of the 
town. The ^'Kaskaskia limestone" includes numbers 1 to 4 of 
the Chester section, and the ^' Chester shales " numbers 5 to 7 
of the same section. The Coal Measures are represented at 
Keokuk by number 8, at Sainte Genevieve by number 7, and 
at Chester by number 8. 

The great abundance of fossils in all the members of the 
Mississippian series of the interior basin makes the faunal 
test perhaps the most important of all, in attempting a rational 
olassification of the rocks of the region. Heretofore the re- 
mains of ancient life found in these rocks have been considered 
either from a purely biological point of view, or, as in the 
majority of cases, from the stand-point of the mere species- 
maker; and it is only within the past few years that large num- 
bers of species taken together have been compared with one 
another, in order to marshal the confused hosts into orderly 
arrangements, so that faunas may be studied as a whole. 

The second important consideration to be taken into ac- 
count in the present connection is the stratigraphical testimony. 
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In the case of the Kaskaskia the physical breaks are UDasaally 
prominent both above and below, over its entire extent in the 
npper Mississippi valley. What has just been said of the upper 
member of the series is equally true of the one immediately 
underlying, though in a less marked degree and over only a 
part of its superficial extent. Between the lower two groups 
the physical continuity is scarcely broken, and the separation 
is chiefly upon faunal and lithological grounds. 

Lithologically the upper two members of the Mississippian 
are more alike than any of the others ; yet, as a rule, they are 
readily distinguishable everywhere. The Augusta limestone is 
over all its range encrinital, and stands out in marked contrast 
to the other three sections; while the lower subdivision is very 
different again, both in its calcareous and argillaceous portions. 

In regard to the minor subdivisions of the four groups 
above mentioned, much might be said. The several sectional 
names proposed at various times have had wide values, and, 
moreover, have been applied rather loosely. 

In the Kaskaskia the upper shales and the lower lime- 
stones of Chester, Illinois, have been differentiated, while the 
Aux Vases sandstone has been placed at the base of the group 
provisionally. It has not had, as yet, sufficient study over its 
entire exposure to satisfactorily consider its relationships in all 
phases. Certain it is, however, that when the continental area 
north of the present city of Saint Louis was being subjected 
to denudation prior to the deposition of the Lower Coal Meas- 
ures, the great sandstone was laid down south of that point in 
the shallow littoral waters of the interior sea. 

The Saint Louis group has been divided into three lime- 
stones. Of these the Ste. Oenevieve has never come into gen- 
eral usage, and practically has been forgotten. The Saint 
Louis limestone proper has been widely recognised, and in 
many places the lower portions have been correlated with the 
Warsaw beds as developed at the mouth of the Des Moines 
river. 

The Augusta group is now; made to include all five of the 
hitherto recognized beds — the Warsaw proper, the "geode" 
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layer, the Eeokak and the apper and lower Barlington lime- 
stones. 

The Kinderhook group is a three-fold division whose sev- 
eral members are strongly contrasted and persistent over wide 
areas. 

Upper Carboniferous Series or Coal Measures, 
The Goal Measures of the upper Mississippi region rest in 
marked unconformity upon the strata beneath. Within most 
of the district the rocks immediately below are portions of the 
Lower Carboniferous, but sometimes older formations come in, 
Devonian or even Silurian. The surface upon which the coal- 




Flg. 8. Coal Measore Sandstone Resting on Saint LoaU Limestone. Keokak. 

bearing strata is laid down is everywhere uneven, the irregu- 
larities being of such a nature as to leave >>ut little doubt that 
it is an old land surface. The character of this old erosion 
plane is shown in the accompanying fi?ure (8), and also in 
plate ix. 

Over the greater part of the Carboniferous area of the 
Mississippi basin, the Coal Measures are capable of being sepa- 
rated into two portions — one, which forms a marginal zone and 
is commonly called the lower division, and the other, deposited 
in more open water, termed the upper section. The two for- 
mations are usually tolerably well contrasted in a general way, 



80 GBOLOaiGAL FORMATIONS. 

thoQgh the exact line of separation is not always clearly dis- 
tinguishable. 

In Missouri, however, it has been customary to regard the 
Goal Measures as made up of three distinct members : Lower, 
Middle and Upper. These three divisions, though repeatedly 
described in this and the adjoining states, have never been 
clearly contrasted, while in the field all tests for distinguish- 
ing sharply the several divisions utterly fail. Furthermore the 
similarly named subdivisions of one state do not at all corre- 
spond with those of a neighboring district. 

The early impression of this fact in the recent considera- 
tion of the coal-field lying to the north of Missouri, quickly 
led to the query whether the triple subdivision of the series 
was in reality a natural one. As investigation progressed, it 
was soon found that the commonly conceived notion of the 
elassification of the Coal Measures was erroneous ; that any 
proposal for such an arrangement must necessarily rest upon 
a highly artificial basis, with no practical value in applying it 
to the Mississippi valley region. 

In seeking for criteria upon which to establish a natural 
systematic arrangement of the deposits belonging to the Upper 
Carboniferous, it was at once discovered that a reconstruction 
of the original conditions of deposition would aid very mate- 
rially in the solution of the problem. It had long been a note- 
worthy fact that the most productive coal deposits in both 
Iowa and Missouri were situated along the eastern border of 
the Carboniferous area, and that the western part of the area 
was occupied chiefly by limestones and calcareous shales. 
Detailed cross-sections of the geological formations, carefully 
constructed, showed that the coal-field of the two states men- 
tioned formed a part of what was originally a broad, shallow 
bay opening to the westward into the great sea which then 
occupied the greater part of the continent. 

In considering, then, the Coal Measures as a whole, two tol- 
erably distinct classes of sediments [were readily recognized : 
(1) the marginal or coastal deposits, and (2) the beds laid down 
in the more open sea. 
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These two categories are sharply contrasted lithologically, 
stratigraphically and faanally. The first is characterized by 
the rocks being piedominantly clay-shales and sandstones, 
with practically no limestones. The individual beds have nsn- 
ally a Aery limited extent, and replace one another in rapid 
succession, both laterally and vertically. The sandstones often 
form great lenticular masses, sometimes deeply channeled 
on the upper surface, the excavations being filled with Goal 
Measure clays. These and many other phenomena attest a 
constantly shifting rhore line and shallow waters. The fossils 
contained are nearly all brackish water forms or shore species. 
Bemains of pelagic organisms are not numerous. 

On the other hand, the second class of deposits is made 
up largely of calcareous shales, with heavy beds of limestone. 
The layers are evenly bedded, and extend over very consider- 
able distances. The faunas are chiefly composed of strictly 
open-sea forms. 

As the conditions of deposition were evidently those of 
a slowly sinking shore, the marginal deposits as a whole prac- 
tically underlie the open-sea formations, the former being re- 
garded as the Lower Goal Measures and the latter as the Upper 
Goal Measures. At the same time it must be remembered that 
this does not necessarily imply that the 'Mower" measures are 
to be considered much older than the '* upper," but rather that 
along the great and successive planes of sedimentation differ- 
ent beds of the upper and lower divisions were laid down 
contemporaneously. 

While the general divisions of the Goal Measures may be 
readily recognized, it does not seem advisable to draw over 
the whole region an exact line of demarkation between the two 
formations, until the evidence of the faunal studies already 
begun has been fully taken into consideration and a comparison 
of the results of the different methods of solving the problem 
is made. 

With this idea of the Goal Measures of the interior basin, 
the limits of the two formations in Missouri, Iowa and the dis- 
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tricts to the soath assame somewhat difFerent lines from those 
which have been commonly recognized. 

The geological cross-sections recently made in central Iowa 
show clearly that the great limestone of Winterset may be re- 
garded as the base of the '^ upper" Coal Measures. Ooastal 
sediments carrying workable seams continue up to this line. 
Above it, open-sea deposits abruptly replace the former, and 
the coal veins are wanting almost entirely. The great Winter- 
set limestone is known to extend a considerable distance north- 
westward from its typical locality, probably soon passing be- 
neath the Cretaceous. It has been traced to the south nearly 
to the south boundary line of Iowa. In Missouri it appears 
to be continued by what is known as the Bethany Falls lime- 
stone, which sweeps southward and westward in a broad arc, 
and seems to be represented at Kansas City by one of the 
leading beds exposed in the blufifs at that place. 

It is proposed, therefore, to divide the ''upper" Carbonifer- 
ous series, or Coal Measures, into : 

( 2 ) The Missouri formation, and 

( 1 ) The Des Moines formation. 

The Des Moines represents the lower Coal Measures, or 
the marginal deposits of the upper Carboniferous. It takes its 
name from the Des Moines river, which flows for more than 
200 miles directly through the beds of this terrane. It extends 
into Missouri and follows the northern and western boundaries 
of the Ozark uplift into Kansas and Indian territory. 

The Missouri corresponds essentially with the *'upper" Coal 
Measures, representing the more strictly marine beds. It is 
the formation typically developed in the northwestern part of 
the State of Missouri. The Missouri river also winds its way 
for more than 400 miles through the beds of this stage, expos- 
ing numberless fine sections on both sides of the stream 
throughout the entire distance. 

In lithological characters the Lower Coal Measures are con- 
trasted rather sharply with the great underlying limestone 
basement, on account of being chiefly argillaceous and arena- 
ceous sediments. No less striking is the relative thickness of 
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the individual layers which follow and replace one another up* 
ward and laterally in rapid saccession. Often within a vertical 
distance of a few inches or a few feet, lajers of sand^ clay or 
shale are sacceeded by different strata, or else are changed 
both in color and chemical composition. 

-The rocks of the apper Oarboniferons are principally shales, 
clays, sandstone, limestone and coal. Of these the clay-shales 
greatly predominate. The latter are often bitaminons, calcare- 
ous or arenaceous, and as a matter of course pass gradually in 
places into sandstone, limestone and coal. On exposure to 
the atmosphere they quickly disintegrate into soft plastic clays, 
easily carried away by running water. For the most part they 
are ashen, dark or black in color, though red, yellow, buff and 
blue shades are not of uncommon occurrence. In many locali- 
ties variegated shales prevail — blue, red, yellow and ashen 
indiscriminately mingled. 

The light-colored shales occasionally afford impressions of 
ferns and lepidodendron roots, but as a rnle they are not very 
fossiliferous. The dark-colored bituminous varieties, on the 
other hand, are frequently highly charged with organic remains. 

The first of these shales, by the gradual addition of fine 
sandy material, pass imperceptibly into sandy shales, and these 
again into shaly sandstones, and finally into hard, compact 
sandrock. This gradual transition may take place laterally in 
the same horizon, or vertically from one layer to another. By 
a constant increase of carbonaceous matter, the dark colored 
shales become highly bituminous and then coaly. 

There is a large amount of sandy material present in the 
Goal Measures of the State, but it is usually mixed with clay 
to such an extent as actually to form sandy shales. In some 
cases, however, the sand constitutes a rock sufficiently com- 
pact to afford material for ordinary rough masonry. The sand- 
stone is usually light-colored and more or less friable. In the 
direction of the seaward dip the sandstones commonly pass by 
nearly imperceptible degrees into sandy shales and finally into 
clay shales — the individual layers becoming rapidly thinner and 
thinner, usually as the proportions of clay increase. The beds 
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made up of the ooarHe sand are mach thicker than the other 
layers of similar composition, bat they become attenuated in 
all directions from the center, maeh more rapidly than the finer 
and clay-bearing portions. 

In the Lower Goal Measures, the limestones pUy a very 
unimportant part. They consist merely of a few thin bands, 
which, however, are the most persistent and easily recogniza- 
ble over wide areas of any part of the separate horizons. They 
are usually fragmentary or nodular, very impure from a large 
admixture of clayey material, and often more or less highly 
fossiliferous. In the Upper Coal Measures the limerocks 
become important members. ( Plate x.) Being largely open- 
sea deposits, they have a wide geographical extent. The strata 
are more compact, more heavily bedded and much thicker 
than in the lower division. Abundant fossils are enclosed in 
these rocks, especially where they begin to pass into marly 
clays. Here they are usually in an excellent state of preser- 
vation. 

Economically, the coals form by far the most important 
deposits of the Carboniferous. Stratigraphically, they are of 
small import. The seams vary from a few inches to several 
feet in thickness. They are not disposed in a few continuous 
layers over the entire area, but in numerous lenticular masses, 
from a few hundred yards to several miles in diameter. A sin- 
gle jhorizon may thus contain several or many of these lens- 
shaped beds of greater or less extent. Recognizing this fact, 
the aggregated amount of coal is probably far in excess of 
what has been hitherto commonly supposed. 

The general stratigraphical features of the Missouri Coal 
Measures have been so clearly set forth lately,* that some of 
the leading suggestions may be summarized in the present 
connection. 

The Coal Measure rocks of Missouri are arranged in a ser- 
ies of strata which have generally a slight, undulating westerly 
dip, such as the uppermost rocks are at the surface in the 

• Winslow: Geol. 8ur. Missouri, Preliin. Rep. Coal, pp. 22-32. 
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northwestern portion of the state, and the lower rock crops 
out along the margin to the east. 

The estimated maximam thickness of these Goal Measare 
rocks is about 2000 feet. That is, to penetrate the entire sec- 
tion of these strata at a point in the northwestern corner of 
the state, a shaft 1900 feet deep would be necessary. East- 
ward from such a point the thickness of the underlying rocks 
constantly diminishes, owing partly to the westward tilting of 
the strata above referred to, and partly to the conditions under 
which these strata were deposited, which is elsewhere dis- 
cussed. Therefore, the thickness of this formation at any 
point within the area of its distribution may be anywhere from 
to 1900 feet. 

Thus, along the margin, the Goal Measure formation may 
be considered to taper to a feather edge, while in the extreme 
northwestern corner of the state it has an aggregate thickness 
of nearly 2000 feet, and consists of more than 200 strata. 

On the basis of the figures recently given, there is an ele- 
vation of about 200 feet for the floor of the Goal Measures at 
the margin near Sedalia, and in the extreme northwest the ele- 
vation of the floor is about minus 700 feet; the consequent 
present slope of this floor is 1600 feet in a distance of some 150 
miles, which is equivalent to about 10 feet per mile, or about 
one-tenth of one degree, which is almost horizontal. The eleva- 
tion of the surface of Maryville is about 1200 feet, so that the 
thickness of the Goal Measures there, above the level of 
Sedalia, is only 300 feet. 

Among the most noticeable features of the stratigraphy of 
these Goal Measures is the variability of details. Strata are 
characteristically non-persistent, both as regards thickness, as 
well as material. 

According to views usually presented, the Goal Measures 
of Missouri have been separated into an upper, middle and 
lower division, respectively 1317, 324 and 250 feet thick,^ all 
having a slight dip a little north of west. The common con- 
ception regarding these divisions is that they underlie each 

• Miiaoori Geol. Sor. parti, p. 6, 1878. 
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other Bnccessively, and that shoald the strata of the upper 
Goal Measures Id the northwestern part of the state be pene- 
trated by a shaft, the members of the middle and lower Goal 
Measures would be successively encountered. The reservation 
is generally made, however, that some of the beds will proba- 
bly thin out, disappear, or be replaced by others, so that ex- 
actly the same succession of strata cannot be expected, though 
whatever may be included under the indefinitely applied term 
'^formation"* is considered to be continuous. 

Recalling the remarks already made concerning the Lower 
Garboniferous, it will be remembered that there was abundant 
evidence for believing that over the region of the Upper Mis- 
sissippi basin the Saint Louis seas extended northward nearly 
to the present Iowa-Minnesota line ; that at the beginning of 
the Kaskaskia epoch a considerable elevation of theland took 
place, pushing the shore line several hundreds of miles to the 
south, even as far as the site of the present city of Saint 
Louis. During this time there was considerable subaerial ero- 
sion over all the Iowa and northern Missouri areas — shore 
deposits being laid down along the line of the Mississippi 
river in southeastern Missouri and southwestern Illinois^ and 
open-sea deposits farther southward, and probably also west 
of the Missouri river. 

A new period of subsidence setting in closed the Lower 
Garboniferous in this part of the American continent. On the 
south, with the Ozark uplift probably above the sea-level, and 
connected or separated only by narrow, shallow straits with 
the land around the present mouth of the Missouri, and on 
the east and north with a rise of moderate elevation, the broad 
basin-shaped lowland, inclined westward toward the open sea, 
was especially well adapted for the formation and preservation 
of coal deposits, as the depression continued and the waters 
of the sea gradually encroached upon the land. In many 
places the bottom of the broad basin being kept not far from 
sea-level, slight oscillations allowed the land surface to appear 
and thus change the local conditions of deposition. The con- 

€reol. Snr. MUsonrl, Prelim. Rep. Coal. Jefferson City, 1892. 
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stantly moving marginal zone, creeping inland, overlapped and 
covered the older rocks, while farther seaward very different 
deposits were laid down. Thns in the coastal swamps coal and 
its associated beds were being formed contemporaneously with 
the clays and limestones farther outward. 

In Missoari the Coal Measures have a slight general slope 
to the northwest or west; in Iowa they dip to the west or 
southwest. That is, they are now inclined seaward toward 
the open sea of later Paleozoic times in the continental 
interior. The region has doubtless undergone many slight 
oscillations since Paleozoic times, and beds are probably now 
considerably nearer the line of horizontality than they were 
when originally deposited, the successive later tillings having 
left western portions of the area relatively somewhat higher 
than when the rocks were first formed, yet allowing the origi- 
nal westerly direction of the dip to remain about the same. 

CRETACEOUS. 

In the bluffs of the Mississippi river, in Scott county, 
there are certain arenaceous beds often somewhat argillaceous, 
which, on account of lying beneath the so-called Eocene de- 
posits of the region, have been referred doubtfully to the Cre- 
taceous age. They are said to rest unconformably upon the 
Silurian strata, and have overlying beds superimposed uncon- 
formably upon them. Considerable disturbance in the regular- 
ity of the strata is noticeable. 

In connection with the probable occurrence of Cretaceous 
rocks in southeastern Missouri, it is of interest to know that 
quite recently the strata of the same age have been traced from 
the north in Iowa nearly to the boundary in Missouri, so that 
it is not improbable that Cretaceous outliers will eventually be 
found in the northwestern portion of the state. 

!EOCENE. 

The Mississippi embayment, which in early Tertiary times 
extended northward beyond the present mouth of the Ohio, 
appears to have reached into Missouri. The deposits which 
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are thoaght to represent the Eocene consist chiefly of brown 
sands and bine clays, with some iron ores. The best exposures 
are found in the blufifs of the Mississippi in Scott and Stod- 
dard counties. 

PLIESTOCENE, 
The drift mantle extends from the northern boundary of 
the state southward as for as the Missouri river approximately. 
These deposits consist mainly of silts, sands and boulder clays, 
incoherent and indiscriminately mixed. 



CHAPTER III. 
BIOLOGICAL RELATIONS OF FOSSILS. 

Proper discrimination between similar fossil forms is very 
essential to the thorough understanding of the rocks of a local- 
ity. For throngh the means of the ancient forms of life the 
geological age of the sediments under consideration is inferred. 

The importance of adequate representations of the lead- 
ing fossils in an area exposing the strata to be investigated, 
either for scientific interest or economical purposes, cannot, 
therefore, be overestimated. 

In glancing over the list of fossils herein recorded, one is 
impressed at once with the rich and varied character of the 
faunas found within the limits of the state of Missouri. The 
upper Paleozoic rocks, especially, are perhaps more prolific in 
the remains of ancient life than in any other like district within 
the Mississippi basin. ITot only are the species numerous but 
individuals are exceedingly abundant, locally, as well as through- 
out the state, wherever those rocks are exposed. 

Aside from the practical and geological interest these fos- 
sils possess, they offer unusually favorable opportunities for 
biological studies — ^the evolution and succession of particular 
types and groups ; and the geographic distribution of species 
in very ancient times. 

It is to be regretted that this phase of the subject could 
not have been taken up more fully at the present time; but 
the unusual and unexpectedly large amount of material that had 
to be examined necessitated the postponement of this treat- 
ment to another time. Much valuable information has accumu- 
lated for further fannal studies, and this will be incorporated 
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with observations made in the fatare, into a suitable statement 
of the facts as known. 

In the consideration of a large assemblage of organic re- 
mains, it becomes necessary at the ontset to formulate some 
plan by which ready reference at all times can be made to the 
various species. In many reports on the paleontology of states 
or districts, the systematic arrangement of the fossils treated 
is in accordance with the geological horizons — the oldest com- 
ing first and the youngest last. But it is readily seen there 
are serious objections to this method, aside from its not beiog 
adapted to the practical wants of those into whose hands the 
reports chiefly fall. For these reasons, the plan adopted here 
is to bring as near together as possible all similar forms in 
order of their genetic relationships. The classification is essen- 
tially, then, a zoological one. 

For reasons already stated, a chapter has been devoted to a 
synopsis of the invertebrate animals generally. In the main it 
follows Nicholson's tabular view, as given in the recently issued 
Manual of Paleontology. There are, however, a number of 
important changes in classification, some abridgments, and a 
few additions. 

. The groups unrepresented in Missouri, so far as is known 
at least, and those which are not preserved as fossils, are marked 
with an asterisk. With many of these, though large groups, the 
subordinate divisions are omitted entirely. In the case of the 
others, or those found within the limits of the state, the major- 
ity or all of the minor subdivisions are given, in order to facili- 
tate any comparisons that may be instituted. Many of the 
representative genera are also appended to each family. For 
further details, reference to the subsequent chapters must be 
made. 
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SYNOPTIOAL TABLE OF THE LEADING DIVISIONS 
OF THE ANIMAL KINGDOM. 

Subkingdom I.— PROTOZOA. 
Claes I — Oregarinida.* 
Class II — Rhizopoda. 

( 1 ) MONBBA.* 

( 2 ) AM(EBA.» 

(3) FoBAMiNiFEBA. Namalitidse— .FVi^Nltiia. 

(4) Badiolabia.* 

( 5 ) Heliozoa.^ 

Class III.— Infusoria.^ 

Subkingdom II.— PORIFERA. 

Class I.— Plethospongrise. 

( 1 ) Myxospongi^.^ 

( 2 ) Cebatospongi^.* 

( 3 ) MON ACTINBLLlDuE.* 

( 4 ) Tetbaotinbllid^.* 

(5) LlTHISTID^.^ 

( 6 ) Hexaotinellid^. Receptskcxilitidsd—Receptaculites. 

( 7 ) ootactinellid^.* 

(8) Hetebaotinellid^.^ 

Class II.— Calcispongise.* 

Subkingdom III.— CCELENTERATA. 

Class I. — Hydrozoa. 

( 1 ) Hydboidea.* 

(2) SiPHONOPHOBA.* 

( 3 ) lugebnabid a.* 

( 4 ) Gbaptolitoidea.^ 

( 5 ) Hydbocoballin.*:.* 

6 ) Btbomatopobidea. StTomektopofidsdStromatopora. 



92 



BIOLOaiOAL RELATIONS. 



Glass IL— Actinozoa. 

( 1 ) Algyonabia. PennatnlidsB.* 

Gorgonidae.* 
Tubiporidae — 

Syringoporay HalysiteSj Aulopora. 
Helioporidae.* 

( 2 ) Zo ANTHABIA. OyathophyllidaB^ 

Oyathophyllum, LUhostrotion. 
Heliophyllidffi — Pkillipsastrea. 
GliotophyllidsB — Axophyllum, 
ZaphrentidaB — 

AmplexuSj Zapkrentis^ Lopkophyllum. 
StreptalasmidsB — Streptalasma. 
Oystophyllidae — Oystopkyllum. 
Oalciolidae.* 
PoritideB — 

Favo sites, Palceaois, Striatopora, 
Madreporidae.* 
Pocilloporidae.^ 
Eapsammidad.* 
Fungidae.* 
Astraeidae.* 
Stylophoridae.* 
Ocalinidae.* 
Dasmidae.* 
Tarbinolidae.* 

( 3 ) MONTIOULIPOBOIDB A. Monticuliporidae. 

Fistuliporidsd—Fistulipora. 

(4) Otenophoba.* 

Subkingdom IV.— ECHINODERMATA. 
Glass I. — Holothuroidea.* 

Glass II — Ophiuroidea. 

( 1 ) EuEYALiD A. Euryalidae— Onyohaster. 

(2) Ophiueida.* 
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OlasB III — Asteroidea,* 

Glass lY Echinoidea. 

(1) Pal^ohinoidba. OystocidaridsB.* 

Bothriocidaridffi.* 



( 2 ) EUBOHINOIDBA.* 



LepidocentridsB.* 

Melouiiidsd^Melonites, Oligoporu$. 
ArchseocidaridaB —A roA(BOCuiam. 



Class V — Oystoidea. 

( 1 ) Apobitid A. Agelacrinidffi —Echinodiscus. 

(2) DlPLOPOBIDA.^ 

( 3 ) Bhombifebi. OamarocystitidsB— -(7amarooy«^{^0«. 

Glass VL— Blastoidea. 

( 1 ) Bbgulabbs. PentremitidaB — Pentremites. 

TroostoblastidsB — Metablastus. 
NacleoblastidsB— 

Elceocrinus Schizoblastus, Oryptoblastus. 
OranatoblastidaB — Oranatoorinus. 
OodasteridaB — OodasteVj Orophocrinus. 

( 2 ) IBBBGLABES.* 

Class VII Crlnoidea. 

(1) CoADUNATA. BeteoorinidaB.* 

BhodoorinidaB— jBAodooWniM, OiJiertsoerinus. 
Gly ptasteri daB. — Ptychoorinus. 
MelooriDidse. — Olyptocrinus. 
ActinoorinidaB. — 

Aotinocrinus MegUtocrinuSj Doryorinus. 
PlatyorinidaB. — EucladocrinuSj Platycrinus. 
HexaorinidaB. — Dichoorinus^ Talaroorinus* 
AcrocrinidaB.* 
BarrandeocrinidaB.* 
OalyptoorinidaB.* 
CrotalocrinidaB.* 
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( 2 ) INADUNATA. HaplocrioidsB* 

Symbathoorinidae. — Symbathocrinus. 

OapressoorinidaB.* 

G«6terocoinidse.* 

Hybocrinidae.* 

Heterocrinid».» 

AnomalooriDidse.* 

Belemnocrinidffi. — Belemnoorinus. 

CyathoorinidaB. — 

OyatkoorinuSj BaryorinuSj Leofftkioerinus. 
PoteriocrinidaB. — Poteriocrinus^ ZeaerinuSj 
Eupachycrinus, Phialoorinus, Oromyo- 
orinus. 
Encrinidad.* 
AstylocrinidaB. — 

Agatsizoerinus^ Edrioorinus. 
OatillocrinidaB.* 
Oalceocrinidae. — Oaloeoorinus. 

( 3 ) Abtioulata. lothyocrinidae. — Icthyocrinus, TaxoerinuSj 

Forhesioorinus^ Onychoerinus. 
Uintacrinidae.* 

(4) Oanaliculata. PentacrinidaB.* 

OomatnlidsB.* 

BonrgueticrinidaB.* 

EngeniacriDidaB.* 

HolopidaB.* 

PlicatocrinidaB.* 

ApiocrinidaB.* 

MarsnpitidaB.* 

SaccocomidaB.* 



Subkingdom v.— VERMES. 
Glass I. — Platyhelmia.* 
Class II — Nemathelmia.* 
Class III.— Rotlfera.* 
Class IV.— Gephyra.* 
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Class V Hyzostomida.* 

Class VL— Annelida.* 
Class VII Ghsetouatha.* 

Subkingdom. VI.— ARTHROPODA. 
Class I.— Crustacea. 



(1) 


ClBRIPBDIA.* 


(2) 


Bhizoobphala.* 


(3) 
(4) 


OSTBAOODA. Leperditidae— BtfyrtcWa. 
Cypridinidte.* 
Polycopidae.* 
Cytherollidse ♦ 
Cy therid » — Cythere. 
Cyprid».* 

COPBPODA.^ 


(5) 


Cladoobba.^ 


(6) 


Phyllopoda.^ 


(7) 


Phyllocabida.* 


(8) 


Tbilobita. HarpedidflB.^ 

RemoplearidaB.* 
Olenidffi.^ 




Conocephalidse.* 
BohemillidsB.* 




CalymenidiB— Calymene. 
Asaphidffi — Asaphus. 
Ill»nidffi — Ill(Bnus. 




^glinidaB.* 
CheiruiidflB.^ 




EDcrinaridse — Encrinurus. 




Dindyminidsd.* 
AcidABpided—Acidoipis. 
LichadsB— l4c^a«. 




Bronteidffi.* 
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PhacopidaB — Phacops, Dalmanites. 
Proetidae — Vyphaspis, ProetuSj FhillipHa. 
AgDostidsB.* 
TrinucleidaB.* 

( 9 ) XlPHOSURA.^ 

( 10 ) EUBI PTBRID A.» 

(11) AMPHIPODA.^ 

(12) ISOPODA.* 

( 13 ) Stomapoda.^ 

( 14 ) SOHIZOPODA.^ 
(16) CUMAOBA.^ 

(16) Dboapoda. 

Class II — Arachnida.* 
Class III — Myriapoda.* 
Class IV — Insecta.* 

Subkingdom VII.— MOLLUSCA. 
Class I.— Bryozoa. 

( 1 ) PhYLACTOL^ tf ATA.* 

(2) Gymnolcemata. Crisiidae.* 

Biastoporidsd.* 

Tubaliporidae.* 

EDtalophoridae.* 

Idmonidae.* 

Licheooporidae,* 

FrondiporidaB.* 

Heteroporidae.* 

FenestellidaB — 

Fenestella^ Archimedes, Lyropora. 
Acanthooladidae — Setopora. 
Ptilodi^tyonidae — Stictoporella. 
Strictoporidae.* 
Cystodictyomdae.* 
Ceramoporidaa.* 

Rhabdomesonidae. — Rhombopora. 
Catenicellidae.* 
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SaJicornadae.* 

Gellalaridse.* 

Gemellaridae.* 

HippothoidsB.* 

Membraniporidsd.* 

EscharidaB.* 

Steginoporidse. 

OeliiporidsB. 

Vincularidje. 

Selenariidse. 

Glass II.— Braohiopoda. 

( 1 ) Plbueopygia. Lingulid® ^Lingula, Lingulella. 

Obolid».* 

Discinidffi — Biseina. 
Trimerellidee.* 
Graniadse — Crania. 

(2) Apygia. TTodnct\d2d—Produotu$, Chonetes, Pro- 

ductella. 
Strophomenid» — OrthUy Meekella^ Strep- 

torhynchu$. 
Koninckimdsd^Stropkomena, Leptwna, 

Syntrelasma. 
Spiriferidae — Spirifera^ Syringothyris, 

Cyrtinoy Athyris. 
Atrypidae— Atrypa, Tygorpira. 
Bbynchonellidae — Rhynchonella. 
' Stringocepbalidae. 
Thecideidae.* 
Terebrat ulidae— Terehratula. 

Glass IIL liamellibranchiata. 

(1) OSTBAOBA.* 

(2) Pbotinaoba. SpondylidjB.* 

Limidae — Lima. 

Peotenidae — Amculopecten^ Entolium. 
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( 3 ) Mytilaob A. A vioalidse — Avieula^ Ambonifehia^ Mya- 

Una. 
MytilidsB — Modiola. 
Pinnidte — Pinna. 

( 4 ) Abcaoba. Arcidse — Macrodon. 

Nacalidfle — Nucula^ Leda. 

( 5 ) Submytilaoba. Modiolopsidae. 

TrigoniidaB. 

Unionidae.* 

GardiniidaB.* 

Oarditidie — Pleurophorus. 

ABtaxtided-'Astartella. 

Orassatellidae.* 



(6) Bbyoinacba,* 

( 7 ) Oabdiaoba. 

(8) Ghamagba. 

(9) GONOHAGBA. 



(10) Myagba. 



(11) Adbs^agba. 

(12) luginagea. 

(13) Tbllinagba. 

(14) ANATIC7AGBA. 



GardiidaB — Oonocardium. 

Tridaonidse.* 

Ohamidae.* 

Badistffi.* 

Megalodontidae.* 

Gyrenidfie.* 

Gyprinidae — Cypricardia. 

Veneridae.* 

DonaoidaB.* 

Ungrelinidae.* 

Unicaridae.* 

Tancrediidae.* 

SolenidaB. 

Madrid 86. ♦ 

Myidae.* 

GastrochaBDidae.* 

GlycimeridaB.* 

Pholadidae.* 

Teretinidt©.* 

LacinidaB. 

Tellinidae* 

Scrobicularidae.* 

Solemyidae. — ClinospiBtha. 

Anatinid aB. — A Uorisma. 



GA.STEBOPODS ^^ 

GrammysiidsB. — Leptodomus^Edmondia^ 

Sanquinolites. 
Praecardiidae.* 
Pholadomyidaft.* 

Class IV Gasteropoda. 

(1) Peosobbanchiata. PatellidsB.* 

FissurellidsB.* 

HaliotidsB.* 

Oapulid». — Capulus. 

VelatinidfiB.* 

PleurotomaridtB. — Pleurotomaria, 

Rhaphistoma, Murohisonia. 
Be\\eTophoni\dsd.—Bellerophon, Bu- 

cania, Poroellia, CyrtoUtes. 
Stomatiidae.* 
EttompbalidsB. — Euomphalus^ Strap- 

arollus, Ophileta, Maclurea. 
Trochidae.* 
Solari^ae.* 

TuTb\m6sd.—Oyclonema. 
Xenophorid«e.* 
Neritidae.* 
Helicinidae.* 

Naticidae— JTattoopm, Strophostylus. 
Paladinidad.* 
Bissoidae.* 

LittorinidaB^-ffotoji^a. 
ScalariidaB 
lanlhiDidaB.* 
TarritellidaB.** 
Vermetidae.* 
CsBcidaB.*" 
Pyraraidellidae,* 
PsendomelanidaB — Loxonema, Solen- 

iscus. 
SabulitidaB. 
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( 2 ) Opisthobranchiata,* 

(3) Hbtbropoda.* 

( 4 ) Ptbropoda. OonulariidsB— Oonti/aria. 

TeutMuliUded—TentaculUes. 

(5) Stylommatophoea.* 

( 6 ) Basommatophoea.* 

Class V — Polyplacophora.* 

Class VI — Scaphora. 
( 1 ) SOLENOOONOHIA, DeutBlnd^^Dentalium. 

Class VII.— Cephalopoda. 
(1) Teteabbanohiata. OTthoceTAiid^^Orthoceras. 

Ascoceratidae. 
Cy rtoceratidoe — Offrtoceras. 
Nautilidaa— Jrawtt7i««. 
TrochoceratidsB. 
ClymeDidsd. 

Gomatiiided—Ooniatites. 
ArcestiddB. 
Tropitidae. 
Oeratitidae. 
Cladiscitidae. 
PinasoceDatidae. 
Phylloceratidae. 
Lvtoceratidae.* 
Ptychitidae.* 
Amaltbeidae.* 
Aegoceratidae.* 
Harpoceratidae.* 
HaploceratidaB * 
StephaDoceratidae.* 
Phragmophora.* 
Seprophora.* 
Chondrophora.* 

Class VIII — Tunicata, 
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Subkingdom VIII.— VERTEBRATA. 
Glass I.— Leptocardia.* 
Glass II.— Pisces. 

Glass III Amphibia.'' 

Glass IV.— Reptilia.^ 

Glass v.— Aves.* 

Glass VI — Bfammalla.* 



CHAPTER lY. 

PROTOZOANS AND SPONGES. 

Fusulina cylindricaFiscHiR. 

Plate xii, figs. la-e. 

Fuitdina cylindriea Fischer, 1837: OrcjBt. da Goav. de MoBcaa, p. 126, 
pl.xvili, figs. 1-5. 

Fu9ulina cylindriea Ovr^Tk^ 1852: Geol. 8ur. Iowa, WiBCOOsin and Minne- 
sota, p. 130. 

Ftuulina eyUndriea Meelc and Hayden, 1864: Pal. Upper Missouri, p. 14, 
pi. i, figs. 6a-6. 

Fuaulina cylindriea Geinitz, 1866 : Carb. und Dyas in Nebraska, p. 71, tab. 
▼, fig. 5. 

Fu$ulina cylindriea Me<»k, 1872: U 8. Geol. Sar. Nebraska, p. 140, pi. i, 
fig. 2 ; pi. ii, fig. 1 ; pi. V, figs, da-b ; pi. Til, figs. 8a-6. 

Fuiulina cylindriea White, 1877: U S. Qeol. Sar. W. 100 Merid., vol. IV, 
p. 96, pi. vi, figs. 6a-6. 

Fuiulina cylindriea Keyes, 1891 : Proc. Acad. Nat. Bel., Phila., p. 245. 

Bather small, seldom exceeding six millimeters in length 
of axis, fasiform, more or less ventricose medially, and blant 
at the ends, which are often slightly twisted. Snrface marked 
by rather distinct septal furrows. Aperture very narrow. 
Volutions seven to eight, closely coiled. Septa from twenty to 
thirty or more in number in the last whorl. Foramina quite 
distinct in well-preserved specimens. 

Horizon and Localities, — Upper Carboniferous, Goal Meas- 
ures : Kansas City, Lexington. 

This species is very widely distributed both in time and 
space and as a matter of consequence it presents, as might be 
expected, many varietal phases. There is, therefore, apparently 
very good grounds, as suggested by White, for regarding the 
various forms described as Fusulina depresaa, F. ventricoaa, F. 
robusta, F. gracilis, etc., as identical with F. cylindriea, the 
slight differences being due to local variations of environment 
rather than specific modifications in structure. 
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Receptaculites oweni Hall. 

PUtexii, llg8.2a-6. 

Co8inopora$uleaia Owen, 1844 : Geol. Bzpl. Iowa, WIbcodbId and Illinois, 

p. 40, pi. vii, fig. 6. (Not GoldfuBS.) 
RecepiaculiUi oweni Hall, 1861 : Qeol. Sar. Wisconsin, Rept. Prog., p. 13. 
ReeeptaeulUes oweni Hall, 1862: Geol. Sar. Wisconsin, p. 46, tig. 3. 
ReeeptaeuliUe oweni Meek and Worthen, 1868: Geol. Sar. Illinois, vol. 

Ill, p. 302, pi. li, fig. 3. 
Reeepiaculitee oweni Whitfield, 1882 : Geol. Sar. Wisconsin, vol. IV, p. 239, 

pl. x,flg.7. 

Very large, forming broad, discoidal expansions, from two 
or three to twenty or more inches in diameter; very thin cen- 
trally, bat greatly thickened toward the margins. '^ The sab- 
stance of the fossil is filled with circalar, cell-like perforations, 
placed perpendicalar to the plane of the disk, and arranged in 
carved or concentric lines or rows, which radiate or diverge 
from a central point, and the cells gradually increase in dimen- 
sions as they approach the margin of the disc ; bat with fre- 
qaent intercalated rows. The cells are arranged so as to form 
cironlar and often direct radiating lines, as well as the concen- 
trically carved lines above mentioned. Oell apertures on the 
lower side, nearly as large as the body of the cell within, with 
the margins excavated or flaring, forming sharply angular sur- 
faces on the partition walls; but on the upper surface they are 
contracted to about half the diameter of the tube within, and 
the aperture is rhombic or quadrangular, with walls, which are 
variously ornamented according to the condition of preserva- 
tion and the compactness of the arrangment." ( Whitfield.) 

Horizon and Localities. — Lower Silnrian,Trenton limestone : 
Jefiferson, Pike and Saint Louis counties. 



CHAPTER V. 

HYDRAZOIDS AND CORALS. 

Stromatopora expansa Hall and Whitfikld. 

SiromcUopora expanaa Hall and Whitfield, 1873: New York State Gab. 
Nat. Hist., 23rd Kept., p. 226, pi. ix, fig. 1. 

Growths irregnlar, somewhat spheroidal, made ap of na- 
meroQS thin, closely arranged concentric shells, which have a 
well defined tibroas strnctnre and are perforated by minnte 
pores. 

Horizon and Localities. — Devonian, Oallaway limestone: 
Winfield (Lincoln county). 

Kone of the species thns far found preserve the minute 
strnctare safficiently well for satisfactory microscopic examina- ' 
tion. The zoological affinities of the groap are little under- 
stood as yet, while the objects referred to the genus have 
comprised a heterogeneous mixture — poorly preserved fossils, 
having no relation whatever to this group, or even concretion- 
ary structures. 

Acervularia davidsoni Edwards A Hauik. 

Aeervularia davidsoni 'KdwKTds & Haime, 1851 : Mooog. des Polyp. Foas. 

d. Terr. Palae., p. 318, pi. ix, figs. 4-43. 
Acervularia davidsoni Hall, 1858 : Geologj Iowa, vol. I, p. 476, pi. 1, figs. 

8a-6. 
Acervularia davidsoni 'SichoXton^ 1875 : Geol. Sur. Ohio, vol. II. p. 240. 
Cyathophyllum davidsoni Rom inger, 1876 : Geol. Sur. Michigan, vol. Ill, 

p. 107, pi. xxxvil, fig. 4. 

Gorallum large, lenticular, composed of polygonal coral- 
lites, which are seldom of the same size ; lower surface covered 
by a rather thick, wrinkled, epithecal crust Oorallites with 
the walls more or less distinctly zigzag in cross-section ; the 
interior wall not well defined. Septa about 40 in number, with 
serrated margins. 
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Horizon and locality. — Devonian, Hamilton limestone : St. 
Loais coanty. 

The American corals of this group appear properly to be- 
long under Gyathophyllum, as has already been announced by 
Bominger. The internal wall, which is said to be so character- 
istic of Acervularia, is rarely, if ever, well defined, in the forms 
under consideration. The nearest approach to the annular 
wall appears to be the enlargement of some of the smaller 
lamellae along the inner margins. But in no case have these 
thickenings been observed, in connection with the alternating 
larger sept», to form a closed ring. 

In those specimens in which the growth of some of the 
corallites has been accelerated more than others, the calyces 
have assumed a circular instead of polygonal shape as in 
Cyathophyllum ccespitosum Goldfuss, and other more typical 
forms of the genus. 

Cyathophyllum cornicula Bominokr. 

PUtexil,flg. 4. 
Cyathophyllum cornicula Bominger, 1876: Geol. Sur. Michigan, vol. Ill, pt. 
ii, p. 102, pi. xzzv, fig. 2. 

Very similar to 0. glabruMj which, however, differs from 
this form in being more slender, in possessing a very deep 
calyx, in the greater number of lamellse, and in having the 
surface smooth, instead of conspicuously annulated. 

Horizon and localities. — Devonian, Oalaway limestone : 
Winfield (Lincoln county). 

At present, data are not at hand to satisfactorily deter- 
mine whether or not this form is identical with Oaryophellia 
cornicula of Lesueur, or Zaphrentis cornicula of Milne-Ed- 
wards. 

Cyathophyllum glabrum «;>. «ov. 

PUte xli. flgs. 6a- b. 

Oorallum simple, turbinate, moderately curved, annulated 
by broad folds; base attenuated. Calyx very deep, lamellae 
numerous, 80 to 100 in number ; interlamellar spaces occupied 
by transverse plates, but leaving the inner margin of the ver- 
tical septse free, and making the peripheral area quite vesiculose. 
0-8 
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Surface marked by nameroas fine, annalar wrinkles of growth, 
which pass around on the broad folds as well as the interven- 
ing constrictions; vertical striations poorly defined. 

Horizon and locality. — Lower Carboniferous, Upper Kin- 
derhook ( Ohouteau) limestone : Curry ville ( Pike county). 

This species bears considerable resemblance to 0. comi- 
cula (Ed. & H.) from the Devonian, but it has a more slender 
form, a very deep calyoinal cavity, much more numerous and 
delicate lamellee, while the surface is perfectly smooth and is 
more annulated. There is some doubt as to the correctness of 
the generic reference of this form, as it possesses many of 
the characteristics of Campophyllum ; especially as the lamell» 
are rather short, and do not appear to meet in the center, 
except, perhaps, in the immediate vicinity of the base. This 
apparent blending of the structural features found in two 
different genera is quite suggestive when taken into consider- 
ation with the commonly recognized geological range of the 
corals of this group. True forms of Cyathophyllum are dis- 
tributed most widely in the Silurian and Devonian; while 
Campophyllum is most abundant in the later Devonian and the 
Carboniferous. In America the first of these genera is almost 
entirely confined to strata earlier than the Carboniferous. 
The forms of the second group, with a single exception, belong 
to the later Paleozoic. 

LIthostrotlon mam i I tare Castelnau. 

PUtexii, flg.8. 

Aiirce mamillarU Castelnau, 1843 : Terralne Sil. de PAmerlqae du 
Nord, p. 60, pi. xxiv, fig. 6. 

Lithoairotion mamillare Edwards and Baime, 1841 : Monog. des Polyp., 
p. 433. pi. XIII, figs. Mb. 

Lithoatroiion baaaliiforme Owen, 1862: Geol. WiBconsin, Iowa and 
MiDoesota, tab. iv, figs. 6 and 6 

Lithoatroiion mamillare Hall, 1858: Geol. Iowa, vol. I, p. 667, pi. xxlY, 
figs. 5a- b. 

Lithoairotion proliferum Hall, 1858 : Geol. Iowa, vol. I, p. 668, pi. xxlv, 
figs. 6a-c. 

Lithoairotion mamillare RomlDger, 1876 : Geol. Sur. Michigao, vol. Ill, 
p. Ill, pi. Iv, figs. 1-2. 
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Gorallam asaally forming large astrsBiform masses, com- 
posed of lODg polygonal oorallites, which increase by badding 
at the margins of the calycinal disks. Calyces rather .deep, 
obliquely spreading upward to the margins ; the central basal 
portions reflected upward into a rather conspicuous cone. 
Radio ill lamellsB from 20 to 40 in number. 

Horizon and looalituia.^Lower O^rboniferous, St. Louis 
limestone : St. Francisville (Olark county), Ste. Genevieve, St. 
Louis. 

Campophyllum torqulum (Owkn). 

Plate xli, flgs. 7a-o, and plate xiil, flg. 7. 

Cgathophyllum torquium Owen, 1852: Geol. Sar. WiscoDBiD, Iowa and 

MiDoesota, tab. It, ftg. 2. 
CumpophpUum torquium Meek, 1872: U. S. Qeol. Sar. NebraBka, p. 145, 

pi. i, fig. 1. 
Campophyllum torquium White, 1884 : Geol. Sur. Indiana, 13tb Ann. Rept., 

pt. it, p. 119, pi. xziit, ttgs. 10-13. 

Gorallum solitary, large, flexuous, more or less wrinkled ; 
calyx circular, deepening abruptly toward the center ; septal 
fossette distinct. Primary lamellae about 40 in number, reach- 
ing from the margin half way to the center; secondary septsD 
small ; tabulse large, arched ; dissepiments numerous. 

Horizon and localities. — Upper Oarboniferous, Goal Meas- 
ures : Kansas Oity. 

Axophyllum rude Whttb & St. John. 
Platexil, flgs 6a-b. 

Axophyllum rude White & St. John, 1867 .* Trans. Chicago Acad. Scl., vol. 

I, p. 115. 
Axophyllum rude White, 1884 : Geol. Sar. Indiana, 13th Ann. Rep. , pt. 11, 

p. 118, pi. xxm,flgR. 8-9. 
Axophyllum rude Worthen & Meek, 1875: Qeol. Sar. IlllnoU, vol. VI, p. 

525, pi. xxxii, flgB. 6-6o. 

Gorallum simple, broadly obconic, with internal structure 
much like that of Lithostrotion. 

Horizon and localities. — Oarboniferous, Upper Ooal Meas- 
ures : Kansas City. 
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Amplexus yandelli? Rdwabbs & Haimv. 

Plate xUi, flg. S. 
AmplexuB yandelli £dward8 & Haime, 1851: MoDog. Polyp. Fobs. d. 

Terr. Pal., p. 344. 
Amplexus yandelli RomiDger, 1876: Geol. Sar. Mlohlgan, vol. Ill, pt. ii, 

p. 165, pi. liv, fig. 3. 

Oonico-cjlindrical, flexaose stems, from two to foar centi- 
meters in diameter, annalated by fine wrinkles of growth, with 
intermediate coarser rngsB, and frequently of a jointed stmc- 
tare throagh periodical constrictions of the calyces and the 
continued growth of the stem withoat interruption of the con- 
tinuity of the epithecal wall. Calyces deep, with erect margins, 
surrounded by about sixty alternately large and small vertical 
crests. The bottom of the calyces is formed by flat or warped 
diaphragms, depressed on one side by deep septal fovea.. The 
lamellsB are restricted to the outer circumference of the 
diaphragms, but sometimes they extend to the center as super- 
ficial ridges. ( Bominger.) 

Horizon and localities. — Lower Oarboniferous, Kinderhook 
limestone ( Ohouteau) : Curry ville ( Pike county ). 

Certain Carboniferous corals from Curry ville correspond so 
perfectly to authentic examples of A. yandelli that it is almost 
impossible to refer them to any other species. They answer 
so well to Eominger's description of Edwards & Haime's species 
that it is repeated here. 

Amplexus blairl Millbr. 

PUtexUi, flg. 1. 
AmpUxuM blairi MiWer, 1891: Geol. Sur. Indiana, 16th Ann. Rept.. Ad. 
Sheets, p. 8, pi. i, fig. 7. 

Similar to A. fragilis^ but much smaller, more slender^ 
somewhat tortuose, with the diaphragms proportionally much 
further apart and the lamellae much more prominent. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Springfield, Sedalia, Louisiana ; Burlington ( Iowa ) ; 
Kinderhook limestone: Sedalia. 

Although Miller's type specimen is very imperfect, and the 
figures show not even the generic characters, there would be 



HYDEOZOIDS AND CORALS. 109 

mach hesitancy in recogaizing the specieB at all were it not for 
the faol that good individaals were obtained at the typical 
localities long before the description of A. blairi appeared; 
and consequently the form was already pretty well understood 
when the diagnosis was pablished. Farthermore, it has been 
deemed advisable, notwithstanding the somewhat doabtfal 
identity of the two forms, to adopt Miller's term, rather than 
to propose a new name and place A. blairi among the spurioas 
species where it ordinarily wonld belong. This slender form 
seems to be widely distributed geographically. 

Amplexus f rag! lis Whiti & 8t John. 
AmpUxua fragilii White & St. John, 1867: Trans. Chicago Acad. Set., 

vol. I, p. 116. 
AmplexuB bUottaiua Miller, 1891: Geol. Sar. lodiaDa, 17th Ann. Rept., 

p. 8, pi. I, fig. 10. 
AmpUxua eoraloidea {}ihn J hxithon; not Sowerby, 1814). 

Gorallum simple, rather large, long, slender, cylindrical, 
somewhat annnlated, about two centimeters in diameter and 
from 20 to 30 centimeters long; walls thin.' Calyces moder- 
ately deep; lamellsB but slightly developed, 32 to 40 in 
number; transverse diaphragms numerous. Surface rather 
distinctly marked by longitudinal lines. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone: Sedalia, Louisiana ; Eeokub: limestone : Boonville; 
Keokuk ( Iowa ). 

Zaphrentis acuta Whitb & Whttfikld. 

FUtaxiU, flg. 4. 
ZaphrenH$ acuta White & Whitfield, 1862: Jour. Botton See. Nat. Hist., 

vol VIII, p. 306. 
ZapKrerUii acuta Wlochell, 1866: Proc. Acad. Nat. Sci., Phlla., 111. 
Zaphrcniiaparaiitica Wortheo, 1890 : Qeol. Sar. Illinois, vol. VIII, p. 79, pi. 

X, figs 6-5a. 

Gorallum small, very robust, or subturbinate, slightly 
curved, usually pointed at the base ; often bulging in the mid- 
dle. Calyx oblique to the axis ; moderately deep, with about 
32 lamellae. 

Horizon and localities. — Lower Oarboniferous, Kinderhook 
limestone : Glarksville and Louisiana ( Pike county ). 
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Z. acuta was firet recorded from Mieeouri by Wmchell. 
The mention of thie species in the same connection with Z. 
ida, with the locality given as GlarksTille, has led some to be- 
lieve that Z. ida was the species noted from the State ; whereas 
Winchell's species was actually from Indiana, and is not known 
as yet west of the Mississippi river. Besides, Z. ida is a very 
different form. Z. parasitica^ recently described by Worthen 
from the same place, appears to be merely an immature indi 
vidnal that is attached to the shell of a brachiopod. 

Zaphrentis calceola Whitb & WarmBLD. 

Lophophyllum ealceola White & Whitfield, 1862 ; Proc. Boston See. Nat. 
HlBt., vol. VlII,p.306. 

Zaphrentis calceola White, 1883 ; U. S. Geol. and Geog. Sor. Ter , 13th 
Add. Rep,, p. 166, pL xxxlx, figs. 6a-d. 

ZaphrtfUia calyculue Miller, 1891 ; Geol. Sur. iDdlaDa, 17th Add. Rep., 
tdv. sheets, p. 10, pi. i. figs. 13-14. 

Gorallnm small, sabtnrbinate, more or less carved, moder- 
ately bat irregularly expanding from the base upward on the 
outer side of the curvature, especially at the lower portion, but 
elsewhere somewhat regularly rounded ; apex small, pointed. 
Oalyx moderately deep ; principal lamellaB about 32 in number ; 
fossette subcentral, but extending toward the side of the con- 
vex curve of the corallum. Surface rugose from unequal 
growth. Extreme length of an average example, 18 millime- 
ters ; diameter of the calyx, about nine millimeters. 

Horizon and localities. — Lower Garboniferous, Kinderhook 
limestone: Sedalia, Glarksville, Hannibal, Louisiana; also 
Burlington (Iowa). 

This form was originally described from Burlington, Iowa. 
The above is Dr. White's description of the specimens ob- 
tained by Professor Broadhead at Sedalia, in the upper portion 
of the Ghouteau limestone. 
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Zaphrentis tenella Miller. 

PUte xill, flg. 10. 
ZaphrentU tenella Miller, 1891 : G^ol. Sur. ladiana, 17th Ann. Kept., adv. 
nheetfl, p. 11, pi. i, figs. 17, 18. 

A jsmall, rather slender form, slightly c.Qrved and somewhat 
twisted, with the calycinal margin very obliqne to the axis of 
the corallum. Lamella aboat 24 in number. 

Horizon and localities. — Lower Garboniferons, Kinderhook 
limestone : Sedalia, Louisiana. 

Zaphrentis tantilla Millbr. 

ZaphreniiB iantUla Miller, 1891 : Geol. Sar. Indiana, 17th Ann. Rept , adv. 
sheets, p. 11, pi i, tigs. 23, 24. 

Gorallnm small, very slender, bat slightly curved,. with 
20 to 32 lamellffi. 

Horizon and localities. — Lower Carboniferous, Kinderhook 
limestone : Sedalia ; Burlington limestone : Louisiana, Han- 
nibal. 

Zaphrentis cylindracea Worthbn. 

PUte xUi, flg. 5. 

ZaphreniU eylindraeea Worthen, 1890: Geol. Bar. Illinois, vol. VIII, p. 78, 
pi. ix, dgj. 6, 5a. 

Corallum long, slender, cylindrical, very slightly curved. 
Calyx moderately deep ; septal fossette not prominent. Lam- 
ellse 32 to 40 in number. Epithecal surface not wrinkled. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone: Ste. Oenevieve; Chester ( Illinois ). 

Zaphrentis elliptica WnrrB. 

PUt6xlU,flgi.6a-b. 

ZapkrerUii elUpHea White, 1862: Proo. Boston 2:^00. Nat. Hist., vol. IX, 

p. 31. 
ZaphrentU elliptica Wnite, 1833: U. 8. Geog. and Geol. Sur. Ter., t2th 

Ann. Rept., p 155, pi. xxxix, figs. 4a-b. 
Zaphrentie carinata Worthen, 1890: Geol. Sar. Illinois, vol. VIII, p. 75, 

pi. x,figs. 3-3a. 

Corallum rather below medium size, robust, slightly curved, 
somewhat compressed below the middle. Calyx rather deep, 
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with the septal fossette prominent; lamellae well defined, about 
40 in number in the average mature individuals. Epithecal 
crust smooth, rarely wrinkled. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Louisiana ; Kinderhook ( Illinois ) ; Bonaparte 
(Iowa). 

Zaphrentis chouteauensis Millbr. 

Zaphrentia chouteaumna Miller, 1891: Geol. Sor. Indiana, 17th Ann. 
Kept., adv. sheets, p. 8, pi. 1, figs. 11-12. 

Somewhat like Z. oalceola, with the calyx very obHque to 
the axis of the corallum. 

Horizon and localities. — Lower Carboniferous, Kinder- 
hook (Ohouteau) limestone : Sedalia. 

Zaphrentis exlgrua Miller. 

Zaphrentis exlgua Miller, 1891 : Geol. Sur. Indiana. 17th Ann. Rep , adv. 
sheets, p. 11, pi. 1, fiffs. 19-20. 

This form is characterized by its minute size, attenuated 
base and rapidly expanding corallum. 

Horizon and localities. — Lower Oarboniferous, Ohouteau 
limestone : Sedalia. 

Zaphrentis centralis Worthbn. 

Zaphrentis centralia Worthen, 1890: Geol. Sur. Illinois, vol. VIII, p. 72, 
pi. ix, ngs. 1-la; and pi. x, figs. 13-lda. 

A large, rather robust form like Z. daleij but with fewer 
lamellae and apparently no indications of spines on the outer 
surface. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Louisiana, Hannibal, Helton ( Marion county ), Ash 
Grove, Springfield, Sedalia, Ste. Genevieve; Keokuk lime- 
stone: La Grange, St. Francisville (Olark county); Keokuk 
and Bonaparte ( Iowa) ; Warsaw ( Illinois ). 

Although Worthen's diagnosis of this form is very un* 
satisfactory, it is quite evident that he had in hand the widely 
distributed type so common throughout the Burlington and 
Keokuk rocks of the states of Missouri, Iowa and Illinois. The 
species appears to be especially abundant in the Barlington 
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bed?. Insofar as present observation goes, no traces of the 
spinoas processes on the epithecal surface have yet been noted ; 
and this difiference seems to readily distingnish this form from 
Z. dalei and Z. spinulosa, with which it is nsaally associated 
and liable to be confounded. 

Zaphrentis Illlnoisensis Worthbn. 
ZaphreniiB Uliioiaen8%$ Worttaen, 1890: Geol. 8ur. IllinoU, yol. VIII, p. 
77, pi. !x, figs. 4-4a. 

Oorall am large, rather short, but slightly carved; rapidly 
expanding to the calyoinal margin, where it is very broad. 
Epithecal folds transverse, unasaally wide, prominent. Lamel- 
la large, widely separated and seldom exceeding 40 in nnmber. 

Horizon and localities, ^hower Oarboniferoas, Keokuk 
limestone : Wayland ( Olark county ) ; Warsaw ( Illinois ) ; Keo- 
kuk and Bonaparte ( Iowa). 

Zaphrentis dalei Edwards A Haimb. 

PUte xiU, flg. 12. 
Zt^phr€fUi$ daUi Edwards & Hal me, 1851: Bionog. d. Polyp. Foss. d. 

Ter. Pal., p. 329. 
ZaphreniU dalei Worthen, 1890: Geol. Sor. Illinois, vol. VIII, p. 71, pi. 

X, figs. 12-12a. 

Oorallnm simple, large, elongate-conical, more or less 
curved. Oalyx somewhat oblique, subcircular, deep ; septal 
fossette well defined and located on the side of least curvature. 
Lamellsd forty to sixty or more in number, rather prominent, 
thin, somewhat irregular and usually more or less bent toward 
the center. External surface rugose and covered by short, 
widely scattered spines. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone and shales: St. Francisville, Boonville, Oanton; 
Burlington limestone : Hannibal, Louisiana, Springfield. 

From Warsaw Worthen has described three other species 
of Zaphrentis : Z. illinoisensis^ Z, spergenensis and Z, varsavien- 
sis, whose affinities are not as yet fully understood. They also 
occur at various places in Missouri, along with numerous other 
forms apparently undescribed. The original specimens of 
Edwards & Haime also came from Warsaw, just across the 
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river from Alexandria, Glark county. The form seems to be 
widely distnbated in the Keoknk rocks of the Mississippi 
basin, and probably occnrs also in the Barlin^ton beds. 

Zaphrentis spinulosa Edwabds & Haimb. 

ZaphrerUis tpinulosa Edwards & Balme, 1851 : MoQOg. d. Polyp. Foss. d. 

Ter. Pal., p. 334. 
Zaphrmtia $pinuUfera Hall, 1868: Geol. Iowa, vol. I, p. 650, pi. xxii, 

figs. la-b. 
ZaphrenHa $pinulo8a Worthen, 1S90: GeoL 8ar. lUtnoia, vol. VIII, p 73, 

pi. X, figs. 6-6a. 
ZaphrenHa pellaenaU Worthen, 1890: Gfol. 8ur. IIIlDOis, vol. VIII, p. 74, 

pi. ix, figs. 6-6a; and pi. x, figs. IMla. 

Very similar to Z. dalei Ed. & H., but mach smaller, more 
robnst and highly spinous. 

Horizon and localities. — Lower Oarboniferons, Eeoknk 
limestone: Curry ville, St. Francisville, Boonville, Keokuk 
(Iowa); Saint Louis limestone : Glark and Saint Louis coun- 
ties, and in Iowa at Fort Dodge, Pella, Fairfield, Mt. Pleasant 
and elsewhere; Kaskaskia limestone : Ste. Genevieve. 

Zaphrentis spinulosa is very much like immature indi- 
viduals of Z daleij but the much greater abundance of the 
epithecal spines, the usually much broader calycinal disk, seem 
sufficient to distinguish it from that species. The form appears 
most characteristic of the Saint Louis limestone, in which it is 
widely distributed geographically. It also occnrs abundantly 
in the upper portion of the Eeokuk limestone, and is found 
sparingly in the Kaskaskia. Hall's form, Z. spinulifera, origin- 
ally described from Warsaw, Illinois, is without doubt identi- 
cal with the species under consideration, and is so regarded 
here. 

Zaphrentis varsavenis Worthbn. 

Zaphrentis varaavenais Worthen, 1890: Geol. 8ur. Illinois, vol. VIII, p. 78, 
pi. X, figs. 0-9a. 

A small, symmetrical, moderately curved form, with 20 to 
32 lamellae. 

Horizon and localities.^ltower Carboniferous, Keokuk 
umestone: LaOrange, Warsaw (Illinois). 
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Zaphrentis spergrenensis Worthbn. 
ZapprentU aperffenens Worttaen, 1890 : Geol. Sar. Illinois, vol. VIII, p. 77, 
pi. X, figs. 8-8a. 

Small, moderately slender, spiniferous ; very similar to 
immatoro individaals of Z. spinulosa, and possibly identical 
with that species. 

Horizon and localities — Lower Garboniferout, Keokuk 
limestone: Wayland (Olark coanty), Boonville; Keoknk 
( Iowa ) ; Warsaw ( Illinios ). 

Zaphrentis chesterensis Worthbn. 

ZaphrerUiB ehesterenaU Wortben, 1890: Qeol. Sor. lUlDOifl, vol. VIII, p73, 
pi. Ix, figs. 3>3a. 

Gorallam like Z, dalei^ but rather more slender, less carved , 
and with only occasional indications of spines. The septal fos- 
sette is also less distinctly defined. 

Horizon and localities. — Lower Oarboniferons, Kaskaskia 
limestone: Ste. Genevieve. 

Lophophyllum proliferum (McChksuby) 
Plate xlll, flgs. 8a-b. 

Cyaihaxonia proUfera McCbeenfy, 1860: Deeo. New PalflB. Fo88., p. 75. 
Cyaihaxonia prolifera McChesney, 1867: Trao 8. Chicago Acad. Set., vol. 

I, p. 1, pi. ii, figs. 1-^. 
Cyaihaxonia apf Orinltz, 1866: Carb. and Djas in Nebraska, pp. 66, 66, 

tab. V, figs. 3-4. 
Lophophyllum proliferum Meelc, 1872: U.S. Qeol. 8ur. Nebraska, p. 144. 

pi. V, figs. 4a-b. 
LophophyUum proliferum White, 1892: U. 8. Geog. 8ur. w. 100 Merid., 

vol. IV, p. 101, pi. vi, figs. 4a-d. 
Lophophyllum proliferum WhMe, ISS4 : Geol. Snr. Indiana, 13th Ann. 

Rept., pt. il, pi. xxUl, figs. 6, 7. 
Lophophyllum proliferum Keyes, 1888 : Proo. Acad. Nat. Sol. , Phlla. , p. 

226. 

Oorallnm simple, rather small, elongate-snbconical, more 
or less carved ; transversely wrinkled and longitudinally stri* 
ated^ often somewhat spinoas ; calyx circnlar, rather deep : 
columella well-defined ; lamellae 20 to 50 in nnmber. 

Horizon and Localities. — Upper <;)arboniferoas, Upper Coal 
Measures : Kansas Oity. 
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Chonophyllum sedaliense Whttb. 

Plate zlT, flg. 9. 

Chonophyllum aedalieiue White, 1883: Twelfth Add. Rep. U. S. Geol. and 
G^og. Sor., p. 167, pi. xzzix, fig. 3a. 

'^ Gorallam moderately large, approximately straight, the 
angle of divergence of its sides being quite small ; calyx ap- 
parently rather shallow ; rays namerons ; sarface rongh by the 
presence of numerous projecting, successive calyx borders, 
and by coarse, irregular, longitudinal striie. Length probably 
about 130 millimeters ; and the diameter of the calyx about 30 
millimeters." ( White.) 

Horizon and localities. — Lower Oarboniferous, Ohouteau 
limestone : Sedalia. 

Columnaria stellata? (Hall). 

PUtexiii.flg. 8. 

FavigUlla Hdlata Hall, 1847: Pal. New York, vol. I, p. 276, pi. Ixxy, 

figs. la-o. 
Columnaria tiellata Rominger, 1876 : Geol. Bur. Michigan, vol. Ill, pt. ii, 

p. 91, pi. xxxiv, fig. 3. 

Oorallum of medium size, hemispherical or flattened 
spheroidal. Gorallites radiating from a central point, four to 
five millimeters in diameter; lamellae not very well defined; 
dissepiments flat, numerous. 

Horizon and localities. — Lower Silurian, Trenton limestone : 
Gape Oirardeau. 

Hadrophyllum grl^ns Whitb. 
Plate xUl.flgs. lla-b. 

Zaphrmtia glan9 White, 1862: Proo. BostOQ Soc. Nat. Hist., vol. IX, p. 

32. 
Hadrophyllum glana White, 1883: U. S. Geol. and Geog. Sur. Ter., 12th 

Ann. Rept., p. 166, pi. xxxix, figs. 6a-b. 

Corallnm small, somewhat globose; base small, pointed, 
well defined; calyx flattened or convex, with a rather well- 
marked margin, and very oblique to the axial line. Septal fos- 
settes three in number, the principal one quite large, rather 
shallow, with its chief axis coinciding with the long diameter 
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of the oval oaljclnal diek and extending nearly to the border. 
Septa prominent ; 20 to 40 in number, with nnmerons radimen- 
tary ones. 

Horizon and localities. — Lower Oarboniferons, Burlington 
limestone : Louisiana, Sedalia. 

Microcyclus blairl Millkr. 

Mieroeffclus blaiH Miller, 1892: Oeol. Sur. Indiana, IStta Ann. Rep., adv. 
sheets, p. 7, pi. Ix, figs. 27-28. 

Much like Hadrophyllum in general appearance, but very 
short and discoid. 

Horizon and localities. — Lower Oarboniferous, Ghouteau 
limestone : Sedalia. 

Streptelasma cornlculum Hall. 

PUtexill.flg. 9. 
Streptelasma eomiculum Hall, 1847: Pal. N. V., vol. 1, p. 69, pi. xxy, figs. 

la-e. 
Streptelasma comieulum White, 1832: Geol. Sur. Indiana, 11th Ann. Rept., 

p. 376, pi. 11, figs. 2-1. 
Streptelaema eomiculum Romloger, 1876: Geol. Sur. Michigan, vol. Ill, 

(II), p. 142, pi. II, fig. 1. 

Oorallnm simple, conical to elongate-conical, slightly and 
regularly curved. Calyx moderately deep ; lamellae rather 
heavy, 80 to 120 in number. Epi thecal crust rather well de- 
veloped, longitudinally striated, and often with fine traversed 
wrinkles. 

Horizon and localities. — Lower Silurian, Trenton limestone : 
Cape Oirardeau, Oyrene ( Pike county ). 

Cystophyllum americanum Edwards A Haimb. 

Plate xiT, flgs. 4a-b. 

Cystophyllum americanum Edwards & Halme. 1851 : Monog. Polyp. Foss. d. 

Terr. Palse., p. 464. 
CystophyUum americanum B.ouAiig%T ^ 1876: Geol. Sur. Michigan, vol. Ill, 
pt. II, p. 183, pi. 1, fig. 1. 

Gorallum of medium size, simple, conical, moderately 
curved. Calyx deep, blistered ; radial ridges more or less ob- 
solete. Surface of epithecal wall concentrically wrinkled. 

Horizon and localities. — Devonian, Calaway limestone : 
Winfield (Lincoln county). 
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Palaeacis enormis (Mibk A Worthbn). 

Sphenopterium enorme Mieek A W^ortbeQ, 1860: Proc. Aoad. Nat. Soi., PhlU. 

p. 448. 
Sphenopterium enorme Meek A W^orttaen, 1866: Oeol. 8ar. llliooU, yol. II. 

p. 146, pi. xlv, flgs. la-b. 
Sphenopterium enorme var. depreuum Meek & WorttaeD, 1866: G^eol. Sar. 

llllDOis, vol U, p. 146, pi. xiv, figs. 2a-b. 
Palceaci$ enormi$ Miller, 1877 : Cat. Am. PalSB. Fo88., p. 43. * 

Patceade enormia var. dtpreasa Miller, 1877 : Cat. Am. Palse. Foss., p 43. 

Similar to P. obtuna^ bat asaally smaller and cells fewer in 
number. 

Horizon and locality. — Lower Oarboniferous, Kinderhook : 
Olarksville and Loaisiana (Pike county). 

Palaeacis obtusa ( BCbek A Worthen ). 

Plate xiT, flgs. la-b. 

Sphenopterium obtusum Meek & Wortben, 1860: Proc. Acad. Nat 8ci., 

Pbila.,p.448. 
Sphenopterium eompresmtm Meek & Wortben, 1860: Proc. Acad. Nat. Set, 

Pblla., p. 448. 
SphenopteHum obtusum Meek A Wortbeo, 1866: Geol. 8ur. Illinois, vol. II, 

p. 233, pi. xvll, figs. 24-e. 
Sphenopterium eompreseum Meek A Wortben, 1866: Oeol. Bar. Illinois, 

vol. II, p 234, pi. xvli, figs. la-c. 
PaUxacia obtusa Miller, 1877 : Cat. Am. PalsB. Foss., p. 43. 
PaUmeis eompressa Miller, 1877: Cat. Am. Palas. Foss , p. 43. 

CTorallum rather small, more or less distinctly wedge- 
shaped, with the width somewhat greater than the height; 
sides ornamented by fine, irregular or vermicular markings. 
Gorallites three to ten or more in number, rather large, deep, 
more or less conical in shape, round or polygonal ; septa 30 to 
40 in number, usually appearing in fine raised lines. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone ; Clark county. 

Conopterium effusum Winchbll. 

Plate xlv, flg. 10. 

Conopterium effusum Wincbell, 1865: Proc. Acad. Nat. Scl , Pblla., 
p. 111. 

Corallum small, adherent, subspherical; composed of numer- 
ous unequal, crowded corallites, which enlarge rapidly from 
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the base or point of attachment Oells distinctly lined within, 
and covered externally by rather thick, wrinkled epitheca. 

Horizon and localities. — Lower Oarboniferons, Kinder- 
hook limestone : Olarksville and Loaisiana ( Pike coanty )• 

Oenerically Conopterinmis clearly distinct from Palseacis 
and Sphenopterinm. The oorallites are mnch smaller and 
more variable in size than in any known species of the two 
genera mentioned. The coralla appear to have been attached 
to mollascan shells or other submerged objects; and as they 
grew to be of large size, the lower or marginal cells adhered 
firmly to the surface of attachment. 

CleistODora olacenta (WnrrE). 

PUtexiT.flg. 11. 
Michilinia placenta White, 1883 : Twelfth Ann. Rep. U. S. Geol. and Qeog. 
8ur., p. 157, pi. xxxtx, figs. Sa-b. 

Very similar to L. typa^ but much larger ; the corallites 
have a diameter two to three times the size of the typical spe- 
cies, while the coralla attain a measurement of 10 to 14 cm. 

Horizon and localities. — Lower Garboniferous, Ghouteau 
limestone : Sedalia, Gurry ville (Pike county). 

The species under consideration is seldom well preserved, 
and its structural characters are consequently usually difficult 
to make out saiisfactorily. It appears beyond doubt that this 
form is not properly a Michilinia ; and there are good reasons 
for believing that it is congeneric with WinchelPs Leptopora 
tjfpa, though the exact systematic position of that genus has 
not as yet been made out fully. 

From a comparison of a large series of specimens from 
White's original locality it would seem that the two species 
that he recognized are indentical. 

Cleistopora typa Winchbll. 

Leptopora typa Wlnobell, 1863: Proo. Aoad. N&t. Scl., Phila., p. 3. 
Leptopora typa White, 1883 : Ge.l. aod Geog. Sur. Ter. , lath Add. Rep., 

p. 123, pi. xxxlv, figs. 12a-h. 
Lefftopora gorhyi Miller, 1891: Geol. Sur. iDdlaDa, 17th Ado. Rep., Ad. 
Sheets, p. 6, pi. 1, figs. 1-4. 

Gorallum forming thin discoidal expansions ; with a well- 
defined, concentrically wrinkled epitheca. Oorallities few, 
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polygonal, separated by a common wall. Galyces ehallow, 
with 30 to 40 or more rudimentary eepta, which neoally appear 
as vertical striatione. 

Horizon and localities. — Lower Carboniferous, Kinder- 
hook : Sedalia. 

The precise affinities of this group of organisms is not 
thoroughly understood at present ; so that the synonymy of 
the genus cannot be given with certainty. Considerable vari- 
ation is observable both in the size of the corallites and in the 
number of their septal rudiments. In case of the latter the 
number is known to be as few as twenty, as stated by Win- 
chell, and to range as high as forty or more. 

Favosltes hemlspherica (Troost). 

Plate xiT, Ag. 8. 
Calamopora hemispheriea Troost, 1840: Geol. Tennessee, p. 72. 
Favoniea hemiapherica Yandell A Shamard, 1847: Cent. G^ol. Kentucky, 

p. 7. 
Favoiiies hemispheriea BoDilDger,',1876 : Oeol. Sar. Michigan, vol. Ill, pt. 11, 

p. 26, pi. vl, figs. 1-4. 

Corallum rather small in size, usually more or less dis- 
tinctly globular in shape, sometimes flattened or cylindrical. 
Corallites unequal in size, polygonal, 2 to 3 millimeters in 
diameter as a rule, diverging in broad curves from tlie central 
axial line ; interior smooth, with simple, flat dissepiments which 
are rarely compound; mural pores large, with seldom more 
than a single row on a side. 

Horizon and localities. — Upper Silurian, Niagara lime- 
stone: Edge wood (Pike county), St. Louis county. 

Favosites favosa? (Goldpuss). 

Plate xlT, flg. 2. 
Calamopora favosa QoidtvLBSn IS2Q : Oerm. Petrlf. , p 77. 
Calamopora favosa Hall, 1852: Pal. N. Y., vol. II, p. 125. 
Favosites favosa Romlnger, 1976: Geol. Sur. Michigan, vol. Ill, pt. 11, 
p. 21. pi. Iv, figs. 1-4. 

Oorallum often attaining a large size. Oorallites polygonal, 
of tolerably uniform size in the same masses, but ranging from 
two to five millimeters in diameter in different individuals; 
interior ribbed longitudinally, the intervening space between 
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thie striatioQS being beset with small epinous proceeses. Dis- 
sepiments usaally flat or slightly convex, bat not unfrequently 
qaite concave, slightly deflected at the margin in front of the 
longitudinal farrows. Maral pores of mediam size, rather 
nnmerons. Epitheca considerably wrinkled. 

Homon and localiiiea — Upper Silarian, Niagara t oolite : 
Edgewood (Pike county), and Aabarn (Lincoln connty ). 

Striatopora missourlensis Meek A Worthsn. 

Striatopora missourienaia Meek & WortheD, 1868: Qeol. Sur. Illinois, vol. 
Ill, p. 369, pi. vll, fig. 4. 

Growths very similar to those of 8. carbofMria, bat more 
slender and with the tube openings much less numerous. 

Horizon and localities — Upper Silarian limestone: Bai- 
ley landing ( Perry county ). 

Striatopora carbonaria White. 

PUte xlT, flg. 7. 
Striatopora earbonaria White, 1862: Trans. BostOD See. Nat. HUt., vol. 
IX, p. 32. 

Small, slender, dichotomous growths from three to five 
millimeters in diameter. Tubes very thick-walled, directed 
obliquely upward and outward; the openings about two mil- 
limeters in diameter, dilated slightly, with a sharp semi-circular 
ridge on exterior side. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone: Ste. Genevieve, Hannibal; Burlington (Iowa). 

Syringropora harveyi? WurrB. 

Plate xlT, flg. 6a. 

Syringopora harveyi White, 1862: Proc. Boston Soc. Nat. HUt., vol. ix, 
p. 32. 

Oorallum large, hemispherical. Uorallites large, rather dis- 
tinct, wrinkled ; connecting tubules far apart. Otherwise very 
similar to 8. multattenuata. 

Horizon and localities. — Lower Oarboniferous, Keokuk 
limestone : Boonvllle (Cooper county), Oanton ( Lewis county ), 
Curry ville (Pike county). 
G-9 
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It is with considerable doubt that the Keokuk forms are 
referred to White's 8. harveyi^ but the same species occurs in 
the BurliDgton limestone. In consequence, therefore, of the 
inability to make out any marked distinctions between the two 
forms, it seems advisable to refer the Keokuk fossils to 8. 
harveyu 

Syringopora sp? 

PUte xlT, flff . 6. 

Horizon and locality — Lower Oarboniferous, Kinderhook 
limestone: Kinderhook (fllinois). 

Syringopora multattenuata McChkskey. 

Plate xiv, fig. 6b. 

Syringopora multaiienuaia McChesDfy, 1860: Deec. New Pal. Fosb., p. 75. 
Syringopora muUattenuata McCbesnej, 1867 : Trans Chicago Acad. Set., 

vol. I, p. 2, p] 11, fig. 4. 
Syringopora multaiienuaia Meek, 1872: U. S. Geol. 8ur. Nebraska, p. 144, 

pi. i, dgfi. 5a-d. 
Syringopora muUattenuata White, 1877: U. 8. Oeog. Bur. w. 100 Merid., vol. 

IV, p. 100. 

Corallum occurring in rather large, more or less spherical 
masses, made up of slender, flexuous corallites, which are long, 
cylindrical, somewhat radiating and completely separated from 
one another, except at the points where the connecting tubes 
are given off; these copulatory protuberances are quite nu- 
merous, rather slender and closely though somewhat irregu- 
larly set. Epitheca thick and considerably wrinkled. Tabulae 
obliquely and irregularly arranged. 

Horizon and localities — Oarbon^iferous, Upper Coal 
Measures : Kansas City. 

Although the corallum of this species usually forms more 
or le^s globular masses from three to six inches in diameter, 
large flattened expansions attaining a size of ten or more 
inches are occasionally met with. Owing to the peculiar fra- 
gile character, these masses are seldom found entire, yet the 
fragmentary pieces are not uncommon. In size the corallites 
are quite uniform, the diametric measurement being as a rule 
a little less than one-tenth of an inch. The spaces between 
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the differeot coralliteB vary considerably, even in the eame 
specimen, while the flexnons nature of the several cylinders 
makes the irregularity all the more apparent. Not nnfre- 
qaently the corallites are so close together as to resemble 
certain forms of Favosites. 

Aulopora gracilis «p. nov. 

Plate xlT. llg. 8. 

Prostrate expansions of conical tnbules which are arranged 
in long lines, bifurcating or not, the basal end of each succes- 
sive tabule being given oiF from near the oriflcial extremity of 
the one behind it. Oral portions erect, with the opening about 
two millimeters in diameter, and expanding rather rapidly at 
the margin. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Hannibal ; Burlington ( Iowa) ; Keokuk limestone ; 
Boonville (Oooper county ) ; Keokuk ( Iowa ). 

This species approaches nearer than any other A. con ferta^ 
Winchell, from the Hamilton rocks of Michigan. The tabules, 
however, are stouter, shorter, the oral parts more elevated and 
the immediate orifice more campanulate than in the Devonian 
examples. The form is rather widely distributed both geo- 
graphically and geologically. It is believed that the Burling- 
ton and Keokuk specimens are identical, and that the form 
occurring in the Kinderhook is also to be referred to the same 
species. 

Chastetes milleporaceus Troost. 

Plate xlv, flgt. 12a-b. 

Chcetetea milUpor€Lceus Troost, 1849: (Ms.). 

Chastetea milUporaceua Edv7ard8<& Hiime, 1851: Monog. Polyp. Fobs., 

p. 272. 
Chcetdea milUporaceua White, 1877: Geog. Sur. w. 100 Merld., vol. IV, 

p. 9b, pi. yl, flg. 2a. 

Corallum rather large, massive, subglobose ; made up of 
fine, closely arranged corallites, having a diameter of one-fourth 
to one-third of a millimeter. 

Horizon and localities, — Carboniferous, Upper Coal 
Measures : Glasgow. 
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Ghaetetee, as at present understood, embraces only a few 
Carboniferous forms. Formerly the name was applied indiffer- 
ently to a large namber of fossils, many of which are now 
known to have no affinities whatever to the original type. The 
genns has thus come to inclade a great many species whose 
exact zoological relations are not fully understood. Even at 
the present time there is a considerable diversity of opinion 
concerning the correct systematic position of the group ; and 
much remains to be learned of its structural characters. Most 
of the forms that have been placed under Ohaetetes really be- 
long to various families of Polyzoans, especially the earlier 
species, from the Silurian rocks. 

DOUBTFUL SPBOIBS OF 00BA.L8. 

LUhoBtroiion mioroHyUim White, 1883: Twelfth Ann. Rep. U. S. Geol« 
and Gkog. Sor., p. 160, pi. xl, fig. 7a. 

Too imperfect for description ; and so far as is known no 

specimen has been obtained since the finding of the type, of 

which there is also some doubt as to the locality. Lower 

Garboniferous, Ohouteau limestone, Sedalia. 



CHAPTER VI. 
• ECHINODERMS : ECHINOIDS. 
Melonites multlpora Norwood & Owbn. 

Plate xTl, Hgs. lA-b; and plate xvil, flgs. la-o. 

MelonUes muUipora Norwood & Owen. 1846: Am. Jour. Sci., (3), vol. 11, 

p. 322, flg8.1, 2, 3. 
MelonUea mulHpora Meek A Worthen, 1866: Geol. Sar. lUinoiB, vol. II, 

p. 228. 
MelonUea irregularii Hambach, 1884: Trans. St. Louis Aoad. Sd., vol. Ill, 

p. 549, pi. C, flg. 2. 

Test large, spherical, with 10 meridional folds, of which 
the ambalacral are the narrower. Ambnlacral areas about 
two-thirds the width of the interambnlaora, each composed 
of about 10 rather poorly defined rows of very irregular 
pore-plates, the ossicles of the central two ranges being 
about three times as large as the others. The interambu- 
lacral areas each have eight rows of hexagonal ossicles, the 
marginal ones being only about half the width of the others ; 
toward the poles, however, the plates are somewhat irregu- 
lar and the ranges are not distinctly defined. The apical 
disk is rather small in size ; the oculars are very small, only 
about one-fifth the size of the genitals, quadrangular in 
outline, and so far as is known, have not been observed to be 
perforated. The genitals are quite large, sub-pentagonal in 
shape, one being slightly larger than the other four. The 
madreporic plate is perforated by numerous very minute 
openings, with apparently a single large one. The two gen- 
itals nearest the madreporite have each four large perfora- 
tions, and the two opposite each three. The number of holes 
in the genital plates appears to differ somewhat in different 
specimens. The oral aperture is rather small, subcircnlar in 
outline. Five strong triangular jaws have been observed 
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within the peristome of some specimeDe. The surface of the 
test is covered by oameroas small grannies, which snpport the 
spines, about 30 occupying each interambulacral plate. 

Horizon and localities. — Lower Oarboniferous, St. Louis 
limestone : St. Louis. 

Melonites crassus Hambach. 

Meloniies cra$sus Hambach, 1884 : Trans. St. Louis Acad. Set., yol.*lV, p. 
548, pi. C, fig. 1. 

Olosely resembling M. multipora^ but with only five rows 
of interambulacral plates, the latter being also larger and cov- 
ered with larger spines. 

Horizon and Localities.— Jjower Carboniferous, St. Louis 
limestone : St. Louis. 

Oligoporus mutatus Sp. Nov. 

PlatexT, fliTB.iab. 

Test rather large, spherical, lobed. Interambulacral areas 
rather broad, moderately convex, composed of five vertical 
ranges of large hexagonal plates. Ambulacral areas less 
than half the width of the interambulacral, very convex or 
sharply angular; pore-plates small, very low, but wide, in four 
rows, the median pair being about twice as wide as the outer 
ones. Surface covered by small spine tubercles. 

Horizon and localities —howeT Oarboniferous, Keokuk 
limestone: Keokuk (Iowa). 

As distinguished from 0. dance, this form is somewhat 
smaller in size, with the ambulacral areas much more elevated 
centrally and the bordering furrows much more shallow. In 
the interambulacral areas there are only five instead of nine 
vertical rows of plates. 

Oligoporus danae (Mker & Worthkn). 

Plate xYli, flgB. 2a-b. 

Melonites dance Meek & WortheD, 1860 : Proc. Acad. Nat. Sci., Phila., 

p. 397. 
Oligoporus dance Meek & Worthen, 1866: Geol. Sur. lUinolB, vol. II, p. 

249, pi. XYii, fig. 8. 
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Test large, spherical. Interambalacral areas lanceolate 
in oatJlne, moderately convex, occupied below the middle by 
nine vertical ranges of plates. Ambulacral areas abont half 
as wide as the others, and nearly as convex, the broad, rounded 
furrow on each side of the middle rather shallow. Pore-plates 
in four rows, much wider than high, and somewhat irregular. 
Surface covered with small tubercles at the spine bases. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone : Felton ( St. Louis county ), Curry ville ( Pike county ); 
Keokuk (Iowa). 

Oligoporus parvus Hambach. 

Oligoporus parvus Hani bach, 1884 : Tr*DB. St. Louis Acad. Sol. , vol. IV, 
p. 550, pi. C, fig. 3. 

Like 0. dance but somewhat smaller. 
Horizon and locality. — Lower Carboniferous, St. Louis 
limestone : St. Louis. 

Archseocidaris agassizi Hall. 

Plate XV, flfiT. 6. • 

ArchceoHdaris agaaaizi Hall, 1858: Geo); Iowa, vol. I, p. 698, pi. zzvi, 
figs. la-d. 

Known only from loose plates and spines. Interambu- 
lacral plates of medium size, hexagonal, except the marginal 
ones, which are subpentagonal. Central tubercle large, occu- 
pying two-thirds tbe superficial area of plate, rather high ; base 
small, perforated. Surface of plates smooth except along the 
margins, which are deeply crenulated, or marked by a marginal 
series of elongated confiuent nodes. Spines long, stout, some- 
what compressed, contracted below, bluntly pointed above; 
socket deep ; annulation rather coarsely striated. Surface of 
the spine below, smooth ; above marked by numerous small 
spinous tubercles, arranged in oblique rows, or quincunx order. 

Horizon and localities — Lower Carboniferous, Burlington 
limestone: Hannibal; Burlington (Iowa). 
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Archaeocidaris shumardana Hall. 

Arehceoddarii ahumardana Hall, 1858: Oeol. Iowa, vol. I, p. 699, pi. xxvi, 
figB. 3a-d. 

SpiDeB and plates as in A. agassiziy bat only about one- 
third as large. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone : La Grange (Lewis county). 

Archaeocidaris keokuk Hall. 

Arehaeocidaria keokuk Hall, 1858: Qeol. Iowa, vol. I, p. 699, pi. zzvi, flgs. 
2a-b. 

Known only from fragments. Plates with the marginal 
nodes more prominent and further apart than in A. agasiizi, 
and the central tubercles also smaller. Spines less than two- 
thirds the size of those of the species just mentioned. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone: Clark county (apparently); Warsaw (Illinois). 

Archaeocidaris worthen! Hall. 

Plate xvi, flgB. 8a-b. 

ArehceoeidarU wortheni Hall, 1858 : Qeol. Iowa, p. 700, pi. zzvi, flge. 4a-g. 

Test subglobose. Interambulacral areas made up of four 
rows of large hexagonal plates ; central tubercle about half as 
broad as the plate, with the boss moderately elevated ; sur- 
face of the plates glabrate except at the borders when the mar- 
ginal row of nodes is quite narrow. Ambulacral area narrow, 
about half as wide as the large hexagonal ossicles, composed 
of rectangular plates, which are about twice as wide as high 
and have a pair of large oval pores, about 10 occupying the 
height of an interambulacral piece. Spines rather small, slen- 
der, slightly curved, with an apparently smooth or finely gran- 
ular surface ; below expanding rapidly into the broad crenulated 
annulation. 

Horizon and localities. — Lower Carboniferous, St. Louis 
limestone : St. Louis. 
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Archseocidaris newberryi Hambach. 

ArehceoeidarU newberryi Hambach, 1884: Trans. St. Louis Acad. Sci., 
vol. IV, p. 651, pi. D, fig. 1. 

. Very closely related, and probably identical with, A. «Ai«- 
mardana. 

Horizon and localities. — Lower Oarboniferons, Lower St. 
Louis limestone : St. Louis. 

Archaeocidaris norwoodi Hall. 

Archctoddarie norwoodi Hall, 1858: Geol. Iowa, vol. I, p. 701, pi. xxvi, 
figs. 5a-e. 

Interambolacral plates with smaller tubercles than in A. 
agastizi. Spines small, slender, with sharp, scattered spinous 
processes on the upper half. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone: Kaskaskia (Illinois). Reported also from near St. 
Louis. 

Archseocidaris hallianus ( Gbinftz). 

Eocidarie hallianwi Geinitz, 1866: Garb, und Dyas in Nebraska, p. 61, tab. 

V, figs. la-b. 
Eocidaria halliantu Meek, 1872: U. a. Geol. Sor. Nebraska, p. 152, pi. vii, 

figs. 9a-d. 

A very small form, with spines about a centimeter in 
length. 

Jlorizon and localities. — Upper Oarboniferous, Upper Coal 
Measures : Kansas City. 

If the identification of the Kansas City specimen is cor- 
rect, it seems probable that this form should more properly 
come under Archreocidaris rather than Eocidaris. 

Archaeocidaris megastylus Shumard. 

Plate XV, figs. 2a-b. 

^reA<socufari8m«^a4fy^u« Shumard, 1858: TraDB. St. Louis Aoad. Scl., vol* 
I, p. 225. 

Known only from loose spines and plates. Interambula- 

cral plates very large and heavy, hexagonal, margins slightly 

turned upward ; central tubercle large, considerably elevated ; 
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marginal nodes rather small, distant. Sarface smooth. Spines 
large, attaining a length of 8 or 9 centimeters; very heavj,and 
nearly of a uniform size thronghoat the entire length. A few 
long spinous projections stud the surface at irregular distances. 
Horizon and localities.— Upper Carboniferous, Upper 
Goal Measures: Independence (Jackson county). 

Archaeocldaris biangulata Shcmabd. 

Plate X7, figB. la-c. 
Archceoddaris hiangulaia Shumaid, 1858: Trans. St. Louis Acad. ?ci. 
vol. I, p. 324. 

Interambulacral plates as in A. agassizi, but somewhat 
wider than high, and with the boss much larger. Spines mod- 
erately stout, with a broad alate extension running longitudi- 
nally on opposite sides from near the crenulated annulation to 
the end. Both the central thickened portion of the spine and 
its expansions are covered by small scattered spinous tubercles. 

Horizon and localities, — Upper Carboniferous, Upper Coal 
Measures : Lexington, Kansas City. 

Archdeocidaris aculeata Shumard. 
Plate XT, flg. 8. 

ArehcdocidarU aeeulaia ShumtLTd^ 1S58: Trans. St. Louis Acad. Set., vol. 

I, p. 223. 

Archceocidaria vemeuiliana Swallow, 1858 : Trans. St. Louis Acad. Sol., 
vol. I, p. 180. ( Not King, Per. Foes., pi. vi, figs. 22-24.) 

Arehceoeidaris gracilia Newbetry, 1861: Rept. Ck)lorado Rlv. West, Ives* 
Exp., p. 117, pi. i, flgs. 4-4a. 

Known only from spines, which are long, slender, with 
numerous short spinous processes, lower part contracted some- 
what. 

Horizon and localities —Vpper Carboniferous, Upper 
Coal Measures: New Point (Jackson county). 

Archaeocidarls dininnl! Whitb. 

Archceocidaria dininnii White, 1880* Proc. U. S. National Museum, vol. 

II, p. 260, pi. l,flgB. 13-14. 

Archaoddaria dininnii White, 1883: U. S. Geog. and Oeol. Sur. Terr., 
12th Ann. Rep., p. 131, pi. xxxv, figs. 6a-b. 
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Primary spines long, sabfasiform, covered by long, scat- 
tered spinous processes. 

Horizon and localities —Upper Carboniferous, Upper 
Goal Measures : Kansas City. 

ASTEROIDS. 

Onychaster asper Millkr. 

Onychtuier asper Miller, 1891 : Qeol. 8ar. Indiana, 17th Ann. Rep. , adv. 
sheets, p. 74, pi. zil, figs. 3-4. 

Horizon and locality — Lower Carboniferous, Keokuk 
limestone : Boonville (Cooper county). 

This and two other similar, if not identical, species from 
the same place are the first records of the group from Mis- 
souri. 



OHAPTBE VII. 

ECHINODERMS: CYSTIDS AND BLASTOIDS. 

Comarocystites shumardi Mkkk A» Worthkn. 

PUtexYlii,flg.2. 

CwnarocystUea Bhumardi Meek A» Worthen, 1865: Proc. Acad. Nat. Sol., 

Phila., p. 143. 
Comaroc^aHUa ahumardi Meek A Worthen, 1868: Gtool. Sar. IllinoiB, vol. 

ill, p. 292, pi. i, flg^B. la-b. 

Calyx obovate, height slightly more than width. Basals 
wider than long, rather irregular in shape; succeeding ranges 
of plates very irregularly arranged and differing in form, but 
increasing in size upward, chiefly hexagonal and heptagonal ; 
all deeply concave externally, with prominent ridges at the 
sutures. 

Horizon a^id locality — Lower Silurian, Trenton limestone : 
Cape Girardeau. 

Comarocystites obconicus Mkkk & Wobthkn. 

Plate xviU, fig. 1. 

ComaroeystUea shumardi var. ohconicua Meek & Worthen, 1865: Proc. Acad. 

Nat. 8cl., Phlla., p. 144. 
ComarocyatiUa shumardi var. ohconicua Meek & Worthen, 1866 : G^l. Sar. 

IllinoiB, vol. Ill, p. 294, pi. i, figs. 2a-h. 

Calyx closely resembling 0. shumardi, but smaller and 
longer. 

Horizon and localitf/^—ltOweT Silurian, Trenton lime- 
stone : Cape Girardeau. 
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Echinodiscus kaskaskiensis (Hall). 

FlatexyUi.*flg. 8. 

AgelacrinuM koikaskienna Hall, 1858: Geol. Iowa, vol. I, p. 696, pi. XXY, 

flg. 18. 
Echinodtaeus ka$kaskieMt$ Miller, 1891 : N. A. Geol. and Pal., p. 241. 

Discoid, with an appurently entire apex, from which the 
rays proceed. Rays six, radiating and curving toward the 
margin so as to come nearly in contact on the periphery ; com- 
posed of uniform plates which are crenulate or poriferous at 
their interlocking edges. Intermediate spaces occupied by 
plates of hexagonal or irregular forms, nearly flat. Surface 
finely granulated. ( Hall. ) 

Horizon and localities' — Lower Oarboniferous, Kaskaskia 
limestone: Ste. Mary ( Ste. Genevieve county); Kaskaskia 
( Illinois ). 

Echinodiscus sampsoni Millbr. 

EehinodUeua aampsoni Miller, 1891 : Geol. Sar. Indiana, 17th Ann. Rep., 
p. 76, pi. xU, flg. 16. 

Almost too imperfect for recognition. From the fragments 

known, it must have been considerably larger than JB. kashas- 

]C%€%StS» 

Horizon and localities —Itowev Carboniferous, Keokuk 
limestone : Boonville ( Cooper county ). 

Pentremltes elongatus Shumard. 

Plate xTiii, flg. 4. 

PaniremUea elongaiua Shumard, 1855: Geol. Sur. Missoarl, Ann. Rep., 

p. 187, pi. B,flg. 4. 
Pentremiiea elongatua Shumard, 1858: Trans. St. Louis Aoad. Sol., vol. I, 

p. 344. 
Pentremiiia elongatua White, 1863: Boston Jour. Nat. Hist., vol. VII, p. 

488. 
PaniremUea elongatua Etberidge A Carpenter, 1886: Cat. Blastoidea, p. 

161, pi. 1, flgrs. 4-5. 

Oalyx elliptical, elongated and attenuated upward, from 
one and three-quarters to twice as long as wide; summit con- 
vex and more or less' contracted ; base truncated but convex, 
small, but wider than the summit; section roundly pentagonal ; 
periphery as nearly as possible equatorial. Basal plates small, 
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forming a shallow, expanded cap; projection of the columnar 
facet broad and low. Radial, plates narrow and very long, qaite 
two-thirds the entire length of the calyx ; bodies short and 
obliqaely bent inward, and sabangalar in the middle line ; limbs 
with parallel margins, steep sides, and very obliquely truncated 
above ; sinuses broadly lanceolate ; lips rather prominent ; in- 
terradial sutures in concavities. Deltoid plates acutely and 
unequally rhombic, and their surfaces concave ; radio-deltoid 
sutures at about one-third the height of the calyx from the 
summit. Ambulacra convex extending nearly the entire length 
of the body, their proximal ends depressed below the edges of 
the sinuses, but on a level with them distally; lancet-plate 
as wide as, if not wider than, the combined side plates on each 
side; ambulacral grooves wide and shallow, but the lateral 
grooves slightly oblique ; side plates oblong, 40 to 50 in num- 
ber. Three hydrospire-folds on each side ; spiricles oval, but 
often in pairs, and separated by stony septa. Mouth small. 
Ornament consists of fine lines parallel to the margins of the 
plates. ( Eth. & 0.) 

Horizon and locali ties.— Lower Carboniferous, Upper 
Burlington limestone : Palmyra, Helton and Hannibal in Marion 
county, Louisiana, Columbia, Rocheport (Boone county), Ash 
Grove ( Greene county), Ste. Genevieve. 

Pentremltes conoideus Hall. 

PUte XTili, llg. 6. 

Peniremiiea conoideus Hall, 1856: Trans. Albany [nst., vol. IV, p. 5. 
Peniremiiea conoideus Hall, 1868: Geol. lowa, vol. I, p. 656, pi. xxli, dgt. 

8-10. 
Peniremiies conoideus 8humard, 1858: Trans. St. Louis Acad. Sol., vol. 1, 

p.243, pi. ix, fig.4. 
Pentremites conoideus £theridge & Carpenter. 1886: Gat. Blastoldea, p. 162, 

pi. ii, figs. 16.23 (in part). 

Like P. elongatua, but much smaller and conical. 
Horizon and localities-— Lower Carboniferous, Keokuk 
limestone : Boouville (Cooper county). 
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Pentremltes koninckanus Hall. 

Pentremiiea koninekanus Hall, 1866 : Trans. AJbany Inst., vol. IV, p. 4. 
PerUremiUs k(minekanua EtkiU l8liS : Qeol. iowa, vol. I, p. 656, pi. zxil, 
figB. lla-c. 

Olosely related to P. conoidetiSj bnt smaller and more 
globose. 

Horizon and localities.— Jjowbt Oarboniferoas, St Louis 
limestone : St. Louis ; Pella and Oskaloosa (Iowa). 

Pentremltes sulcatus (Rcemkr). 

PUtexTUi, ilgs.6a-b. 

PentairemaiiUa tulctUua Roemer, 1851: Arohiv. f. Natnrg., Jahrg. zvll, 

Bd. I, p. 354, pi. vl, dgs. lOa-c. 
Peniremiiea suleatua ShnmhTd^ 1858: Trans. St. Louis Acad. Set., vol. I, 

p. 243. 
PentremUe9 miasourienni Swallow, 1863 : Trans. St. Louis Aoad. Sci., vol. 

II, p. 81. 
P$niremUea auleaius Etberidge & Carpenter, 1886 : Cat. Blastuldea, p. 165, 

pi. i, llgs.8-10. 

This species belongs to the P. obesua group, bnt is much 
smaller than the typical form. 

Horizon and localities — Lower Oarboniferous, Kaskaskia 
limestone : Ste. Mary (Ste. Genevieve county). 

Pentremltes obesus Lton 

PerUremUes obe8u$ Lyon, 1857; Qeol. Sur. Kentucky, vol. Ill, p. 468, pi. 

il, figs. la-d. 
PerUremitea obesua Hall, 1858: G^ol. Iowa, vol. I, p. 695, pi. xxv, fig. 15. 
PentremUM obe9u$ fithridge & Carpenter, 1886: Cat. Blastoidea, p. 167. 

Calyx subglobose, very large and massive. 
Horizon and localities — Lower Carboniferous, Kaskas- 
kia limestone: Ste. Mary (Ste. Genevieve county). 

Pentremltes pyriformls Say. • 

Pentremiiea pyriformia Say, 1823: Jour. Aoad. Nat. Sci., Phlla., vol. IV, 

p. 294. 
Pentremiiea pyrifarmis Say, 1825: Zool. Jonr., vol. II, p. 314, 
PerUremUes pyriformia Troost, 1835: Trans. Qeol. Soc. Tenn., vol. I, p. 

229, pi. X, fig. 8. 
Peniremttea pyriformia Hall, 1858: Geol. Iowa, vol. I, p. 693, pi. xxv, 

fi«. 6. 
Pentremiiea aymmetrieua Hall, 1858: Geol. Iowa, vol. I, p. 294, pi. xxv, 

fig. 14. 
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Peniremitea pyriformia VTaohBmuth A Springer, 1879: Proc. Acad. Nat. 

8ci.,Phlla., pi. xvll, flg. 5. 
PetUremi4e$ pyriformii fithridge & Carpenter, 1886: Gat. Blastoidea, p. 

167, pi. 11, figs. 24-30. 

Oalyx pyriform, otherwise closely approaching P. godonu 

Horizon and localities. —LoweT Garboniferons, Kaskaskia 

limestone : Ste. Mary ( Ste. Genevieve connty )• 

Pentremltes godonl Dkprancb. 

Enerina godoni Defrance, 1819: Diet. Scl. Nat., t. XIV, p. 467. 
Encriniies Jlorealia von Schlothelm, 1820: Petref, Bd. II, p. 38. 
PentremUe Saj, 1S20 : Am. Jour. Scl., vol. II, p. 38. 
PentremitM florealiB Say, 1825: Joar. Acad. Nat. Scl., Phlla., vol. IV, p. 

295. 
Prntremiies florealis Owen & Shumard, 1862: U.S. Oeol. Snr. Wlsoonsln, 

Iowa and Minnesota, p. 592 
PeniremUes godoni Hall, 1858: Qeol. Iowa, vol. I, p. 692, pi. xzv, figs. 13a-b. 
Pentremiiea godoni White, 1881: Qeol. Snr. Indiana, 10th Ann. Rep., p. 

511, pi. vU, figs. 10-11. 
PmtremiUB godoni Bthridge Ai Carpenter, 1886 : Cat. Blaetoldea, p. 157, 

pi. 11, figs. 1-13. 

Calyx globose, otherwise mach like P. elongaius. 
Ilorizon and localities.— liowet Carboniferous, Kaskaskia 
limestone: Ste. Mary (Ste. Genevieve county). 

Metablastus lineatus (Shumard). 

PlatexrUi, fig. 11. 
Peniremiies lineaius Bhamard, 1858: Trans. St. Lonls Acad . Sol., vol. I, 

p. 241, pi. Ix, figs. 3a-3. 
Pentremitea lineatus White, 1863 : Boston Jour. Nat. Hist., vol. Ill, p. 488. 
TroostocrinuB lineatus Shumard, 1865: Trans. St. Louis Acad. Scl., vol. II, 

p. 384. 
Troostoerinus lineatus Etbrldge & Carpenter, 1882: Ann and Mag. Nat. 

Hist , vol. IX, p. 249. 
Metablastus lineatus Bthridge & Oarpenter, 1886 : Cat. Blastoldea, p. 199, 

vol.111, figs. 14-15. 

Oalyx very long, spindle-shaped, summit contracted ; base 
sub-pentagonal above, triangular below ; periphery two-thirds 
the entire distance from the bottom. Basals very long, slen- 
der, somewhat rounded above, angular below. Badials elon- 
gated, narrow; bodies arched and rather angular medially, 
sides flattened; sinus quite narrow, deeply cleft Surface or- 
namented by fine lines. 

Horizon and localities. — Lower Garboniferons, Upper 
Burlington limestone : Hannibal. 
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Metablastus bipyramidalis (Hall). 

Plate xTlil.flg. 18. 
PentretniUB hipyramidaliB Hall, 1868: Geol. Sur. Iowa, vol. I, p. 607, pi. 

XV, fig. 2. 
Meiablagtui bipyramidalU Bthrldge & Carpenter, 1886: Oat. Blastoidea, 

p. 143. 

Similar to M. worthenijhni with very much longer ambu- 
lacra; and with the periphery about midway between the 
extremities. 

Horizon and localities — Lower Oarboniferoue, Keokuk 
limestone : Boonville (Oooper county). 

Metablastus wortheni (Hall). 

PlatexTlU, flg. 12. 

PentremUea wortheni Hall, 1868: Geol. Iowa, vol. 1, p. 606, pi. zv, fig. 1. 
Pentremiies wortheni Meek & Wortben, 1873: Geol. Sur. IlliDois, vol. V, 

p. 606, pi. ziv, tig. 11. 
PeniremiieM varBotfienaia Worthen, 1876: Geol. Sur. Illinois, vol. VI, p. 

621, pi. zzzi, figs. 8-9. 
Metablastus wortheni Ethrldge & Carpenter, 1886 : Cat. Blaatoldea, p. 143. 
Metablattua varBovienaia Ethrldge A Carpenter, 1886: Cat. Blastoidea, 

p. 143. 

Very closely related, and perhaps identical with if. lineatuSy 
but apparently having longer ambulacra and heavier basal cup. 

Horizon and Localities.— Jjowbt Carboniferous, Keokuk 
limestone: Boonville (Oooper county); Warsaw (Illinois). 

Schizoblastus ? roemeri Shdmard. 

PentremUea roemeri Sbnmard, 1886: Geol. Sur. MiBSonri, Add. Bep;, p. 

186, pi. B, flgs. 2a-d. 
Pentremitea aampaoni Hambach, 1884: TraDS. St. Louis Acad. Soi., vol. 

IV, p 651, pi. il, flgs. 2-2a. 
Sehizoblaatua aampaoni Ethrldge & Carpenter, 1886: Cat. Blastoidea, 

p. 142. 

Resembling 8. sayi somewhat, but less than one-quarter 
the size. 

Horizon and localities — Lower Oarboniferous. Chouteau 
limestone ( Kinderhook ) : Sedalia, Providence ( Boone county). 
G— 10 
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Schizoblastus melonoides ( Meek A Woethbm). 

Oranaioerinua melonoide$ Meek & Wortben, 1869: Proc. Acad. Nat. Sci.» 

Phlla., p. 88. 
Oranaioerinua melonoides Meek & Worthen, 1873: Qeol. Sur. llliDOis. vol. 

V, p. 468, pi. ix, fig. 1. 
Sehizoblastus melonoides Etbridge & Carpenter, 1882: Add. & Mag. Nat. 

Hist., art. IX, p. 246. 
Schizoblastus melonoides EthTldge & Carpenter, 1886: Cat. Blastoidea, p. 

226, pi. VI, flgg. 15-16. 

Similar to t7. melo in general appearances, bat readily dis- 
tinguished, aside from the distinctive generic characters, by 
being mnch less lobate. 

Horizon and localities — Lower Carboniferous, Upper 
Burlington limestone : Louisiana, Hannibal. 

Schizoblastus sayl {*^hdmabd). 

Plate zvlli,flgB.9a-b. 

Pentremites sayi Sbnmard, 1855: Geo. Sur. MisBOurl, Ann. Rep., p. 186, 

pi B, figs, la-c: 
OranoicH^rtntM sayi Sh a mard, 1865: Trans. St. Loals Acad. Set., vol. U, 

p. 376. 
Oranaioerinus sayi Meek & Wortben, 1869 : Proc. Acad. Nat. Sci., Phila., 

p. 84. 
Pentremites potteri Hambacb, 1880: Trans. St. Louis Acad. Sci., vol. lY, 

p. 156, pi. B, fig. 4. 
Schizoblastus ^ayi Etbridge & Carpenter, 1882 : Ann. and Mag. Nat. Hist., 

vol. IX, p. 246. 
Schizoblastus sayi Etbridge & Carpenter, 1886 : Cat. Blastoidea, p. 224, pi. 

ill, figs. 1-3. 

Caljx subglobose, or ovoid; top flat. Basals rmall, flat- 
tened, slightly protuberant. Badials very short, somewhat 
wider than high, making up only about one-fourth the height 
of the calyx ; bodies very small ; limbs short ; sinuses broad, 
with raised margins. Deltoids large, forming fully three-fourths 
the calyx. 

Horizon and localities — Lower Carboniferous, Burling- 
ton limestone: Ash Grove (Greene county), Louisiana, Han- 
nibal, Helton (Marion county), Palmyra (Marion county), Ste. 
Genevieve. 
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Cryptoblastus melo (Owkn&Shumard). 
Plate xirUi,flgs.7a-b. 

PtfUremiUa melo Owen & Shamard, 1850: Joqr. Acad. Nat. Sol., Phila., 

vol. II, p. 65, pi. xvii, flgB. 14a*o. 
PerUremkei melo Owen A Shamard, 1852 : U. 8. Oeol. 8ar. WisoODSin, 

Iowa and Minnesota, p. 692, pi. yA, figs. 14a-o. 
Ekeaerinua melo Hbamard, 1863: Trans. 8t. Loais Aoad. Sol., vol. II, 

p. 112. 
Qranaiocrinue melo Shamard, 1866: Trans. St. Loais Aoad. Sci., vol. II, 

p. 375. 
Oranaloerinue melo Meek & Worthen, 1869 : Proo. Aoad. Nat. Sci., PhUa., 

p. 84. 
SAuobliuiue melo Ethridge & Carpenter, 1882: Ann. and Mag. Nat. Hist., 

vol. iz, p. 246. 
SchizobUutua melo Ethrtdge & Carpenter, 1886: Cat. Blastoidea, p. 232, 

pi. vii, flKS. 14-15. 

Oaljx ellipsoidal to Babglobosef lobate, flattened slightly 
above; basal portions somewhat contracted, and excavated 
below ; interradial areas deeply grooved in the middle. Basal 
plates small. Badialis elongate ; bodies very small ; limbs long, 
making np more than three-fonrths the calyx; sinuses extend- 
ing the entire length of the calyx. Deltoids small, triangular. 
Ambulacra sublinear, quite convex, lying deeply in the sin- 
uses. Surface granular. 

Horizon and localities. — Lower Carboniferous,. Lower 
Burlington limestone : Sedalia, Louisiana, Hannibal. 

Cryptoblastus kirkwoodensis (Shumard). 
Plate xtU, flgB. 8a-b. 

Elceaerinua kirkwoodensts Shumard, 1863: Trans. St. Lioais Acad. Sol., 

vol. II, p. 113. 
CryptobUuius kirkwoodeneie Etb ridge & Carpenter, 1886: Cat. Blastoidea, 
p. 144. 

A form closely related to 0. melo, but very much smaller, 
and with the base less deeply excavated. 

Horizon and localities- — Lower Carboniferous, St. Louis 
limestone : Kirkwood ( St. Louis county ). 

Granatocrinus neglectus ( Mkik A Worthsn). 
PerUremUee melo^ var. negleetua Meek <& Worthen, 1861 : Proo. Acad. Nat. 

Scl., Phlla,p. 142. 
Oranatocrinuameloy var. projeetue Shumard, 1S66: Trans. St. Louis Acad. 

Scl., vol. II, p. 375. 
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Oranaiocrinus prqjeetus Meek & Worthen, 1868: Geol. Sur. HUnols, vol. 

Ill, p. 496, pi. xvlli, fig. 7. 
SehizobUuiuB projedua Ethridge & Carpenter, 1886 : Cat. BlaBtoidea, p. 143. 

Like an immature 0. norwoodi^ bat is lobed, and has pro- 
jecting basal parts. 

Horizon and Localities. — Lower Carboniferous, Lower 
Burlington limestone : Hannibal, Louisiana. 

Granatocrinus norwoodi (Ow«n & Shumabd ). 

Plate xTUl»llg. 10. 

PerdremiUa norwoodi Owen A Sbumard, 1850: Jour. Aoad. Nat. Sci., 
Phila., vol. I, p. 64, pi. vil, figs. 13a-c. 

Peniremiiea nortooodi Owea A Shumard, 1832: U. S. Geol. Sar. Wiscon- 
sin, Iowa and Minnesota, p. 601, pi. vA, figs. 13a-c. 

Elceacrinua norwoodi Sbumard, 1863: Trans. St. Louis Acad. Sci., vol. 
II, p. 112. 

Oranaiocrinua norwoodi Sbumard, 1865: Trans. St. Louis Acad. Sci., 
vol. II, p. 375. 

OranaiocrinuB norwoodi Mcek & Wortben, 1875: Geol. Sur. Illinois, vol. 
V, p. 465, pi. ix, figs. 2a-e. 

Qranatocr%nu9 norwoodi Etbrldge <ft Carpenter, 1886: Cat. Blastoldea,p. 
246, pi. li, figs. 34-36. 

Oalyx about as long as wide, somewhat pentagonal, base 
small, excavated. Basals very small, lying in the deep basal 
concavity. Radials long, nearly equaling the height of the 
calyx. Deltoids small, triangular. Ambulacra narrow, with 
parallel sides. Surface marked by small ridges and granules. 
Column round. 

Horizon and localities. — Lower Carboniferous, Upper 
Burlington limestone: Ash Grove (Greene county). Palmyra 
( Marion county ), Hannibal. 

Granatocrinus curtus (Shumard). 

PmtremiUs curtus Sbumard, 1855: Geol. Sur. Missouri, Ist & 2nd Ann. 

Rep., pt. ii, p. 187, pi. B, figs. 3a-b. 
Gh^naiocnnus euHus Miller, 1890: N. A. Geol. and Pal., p. 250. 

Similar to 0. norwoodi^ but much smaller and broader. 
Horizon and localities. — Lower Carboniferous, St. Louis t 
limestone: Fenton (St. Louis county). 
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Orophocrinus stelliformls (Owbn & Shdmarp). 
Plate xyU, flffB. 14a-b. 

PentremUes sUUiformia Oweo & Shumard, 1860: Joar. Acad. Nat. Sci., 

Phlla., vol. II, p. 67, pi. vU, figs. 16a-b. 
Pentremitts sUlliformia Owen A Shumard, 1852: U. S. Geol. Sur. WlBOon- 

sin, Iowa and Minnesota, p. 593, pi. vA, figs. 16a-b. 
Orophocrinus sUUiformis von Seebach, 1864: Nacbr. E. Qesellaob. Wis- 

sensch., Gottingen, p. 110. 
Codfuler atdliformia bhnmard, 1865: Trans. St. Lonis Acad. Sol., vol. 

II, p. 359. 
Codonites steUiformia Meek & Worthen, 1869: Proc. Acad. Nat. Sci., 

Phlla., p. 84. 
Codonites sielliformiB Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 146, pi. Ix, fig. 5. 

Oalyx peptagoDal, balloon-shaped, Bammit depressed, con- 
vex ; cross-section deeply pentagonal ; periphery almost equa- 
torial; base narrow, expanding gradually to the basi-radial 
sutures, and thence rapidly to the radial lips. Basal plates 
forming a cup which is sometimes considerably wider than 
high and more or less constricted about its middle; basal su- 
tures very short. Radial plates oblong, sides nearly parallel ; 
bodies concave in the middle; lips much produced ; interra- 
dial sutures in depressions ; sinuses long and somewhat peta- 
loid, tapering more or less at their distal ends. Deltoid pieces 
spearhead-shaped, constricted at about one-third of their 
length from the proximal ends; anal deltoid with its distal 
margin rounded. Ambulacra long and subpetaloid, narrowing 
rather suddenly at about two-thirds their length from the 
peristome, raised above the margins of the sinuses ; lancet- 
plates thick, broadly lanceolate, obtusely keel-shaped in 
cross-section, and nearly filling the sinuses, scarcely exposed 
except in the median food-groove ; under lancet pieces spatu- 
late ; covering pieces often in a double series and transversely 
elongated ; side plates reaching 50 on each side of the ambu- 
lacrum, triangular in section and much bent down laterally, 
but almost meeting in the middle line. Spiracles more or less 
curved, varying in length from one-third to one-half of the 
ambulacra, largest at the proximal ends. Five hydrospire 
folds on each side of the ambulacrum. Mouth very small, the 
summit plates minute and polygonal. Anus oval, bounded disr 
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tally by a projecting rim or margin. Top stem joints often 
anchylosed together and filling the columnar cavity ; column 
unknown. Surface marked by fine lines. 

Horizon and localities, — Lower Carboniferous, Lower 
Burlington limestone : Hannibal, Louisiana, Sedalia, Spring- 
field. 

Orophocrinus campanulatus ( Hambach ). 
CodonUea campanulaiuM Hambacb, 1884: Trans. St. Louis Acad. Sci., TOl. 

IV, p. 563, pi. D, figs. 8-9. 
Orophoerinus gtelliformU var eampanulatus Ethridge & Carpenter, 1886 : Gat 

Blastoidea, p. 289. pi. xvi, fig. 6. 

Olosely related to O. gtelliformiSj and perhaps merley a 
varietal form. The calyx is pyriform instead of stellate. 

Horizon and localities — Lower Carboniferous, Lower 
Burlington limestone: Sedalia. 

DOUBTFUL 8PB0IBS OF BLASTOIDS. 

Codatier gratiosuB Miller, 1880: Jour. Cincinnati Soc. Nat. Hist., vol. II, 
p. 257. 

Lower Carboniferous : Keokuk and New Bloomfield. A cast. 

Too imperfect for recognition. 



CHAPTER VIII. 

ECHINODERMS : CRINOIDS. 

Althoagh the Btemmed echinoderms are amoDg the earliest 
organisms, at present known, to record their existence in the 
rocks of ilSk globe, their importance as types did not assame 
an ascendancy until toward the close of the Paleozoic. There 
are now livfng in the existing seas only a few stray forms 
of this once great proap. In Missoari, and other parts of the 
broad Mississippi basin, the stalked feather-stars do not form 
prominent faanal features until after the Devonian. At the 
beginning of the Carboniferous a wide mediterranean sea 
occupied the heart of the American continent ; and throughout 
its congenial waters the crinoids flourished in lavish luxuriance. 
It was during the deposition of these Lower Carboniferous 
rooks that life over the interior of North America was so 
remarkable for the immense development and expansion of 
piscine and echinodermatous types — among the latter especi- 
ally for the culmination of crinoidal and blastoidal forms. Not 
only was the development of the Orinoidea phenomenal in the 
number of species, but the extensive numetical representation 
of individuals was most astonishing. So prolific was crinoidal 
life at this period, that the disjointed skeletal remains form 
great beds of what may be appropriately denominated a crinoi- 
dal breccia; which, however, is seldom uniform in physical 
characters — some layers being very hard and compact, others 
easily crumbling, full of interstices, and with scarcely any finer 
and cementing materials. Throughout are disseminated the 
broken and shattered calyces, fragments of arms and portions 
of stems. In the massive, compact beds the organic remains 
have been more or less completely comminuted by the grind- 
ing action of moving water. But frequently these layers are 
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separated by clayey or eaody seams. Here, lying partly en- 
closed by tbe bard limestODe, are often myriads of stemmed 
featber-stars, perfect as on tbe day wben tbey were entombed — 
forms of wondrous beauty and rare delicacy, gracefully and 
intricately intertwined like ricb, flowing arabesques, and depict- 
ing clearly tbe conditions of tbeir environment at tbe time 
wben tbey waved slowly to and fro in tbe secluded deptbs of a 
great interior sea. 

Composed of regular plates, definitely arranged and fre- 
quently bigbly ornamented, delicate arms and cbaracteristic 
stems, tbese organisms were admirably adapted for recording 
all tbe marked cbanges in tbe pbysical conditions of tbeir bab- 
itat. Tbe testimony of tbe crinoids, corroborating tbe strati- 
grapbic evidence, points to a slow and very gradual alteration 
of tbe sea-bottom. Tbe long period of quietude over tbe 
broad Mississippi basin imposed especially favorable condi- 
tions of environment for a wide geograpbic and geologic 
dispersion of tbe various species. Tbe great uniformity of 
tbese conditions over extended areas is amply attested by tbe 
occurrence of identical species in localities as widely separated 
as eastern Iowa and tbe Lake Valley mining region of Kew 
Mexico ; or as central Illinois and tbe soutbern prolongation 
of tbe Appalacbians in Alabama. But notwitbstanding tbe 
extensive distribution of many species, tbe large majority of 
tbe Paleozoic ecbinoderms were limited in space and particu- 
larly in time. Tbo^e species, tberefore, wbicb experienced a 
wide dispersion form valuable and reliable criteria for syncbro- 
nizing borizons far removed from one anotber. Tbe equiva- 
lency, bowever, of strata of distant provinces can at best be 
only approximately determined from paleontological data alone. 
For, as bas been suggested by Williams, tbe biologic sequence 
in any limited region is not indicative of tbe genetic succes- 
sion of tbe inbabitants, but merely tbe sequence of occupants 
witbin tbat particular area. Tbe gradual oscillation and cbange 
of babitat to wbicb tbe Carboniferous ecbinoderms of tbe 
Mississippi basin were subjected would tend to make tbeir 
migrations extend tbrougb longer peiiods of time, and tbeir 
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Bpeoific existence more protracted, than the stratigraphy of 
any oae place woald indicate. And thus certain forms would 
become extinct in one region, and be completely replaced by 
very different species ; while in distant localities the migratory 
forms would flourish in all their wonted vigor. 

Echinodermatous life during the Lower Oarboniferous 
was pre-eminently crinoidal and blastoidal — the former greatly 
predominating in the earlier part, and the latter conspicuously 
present in the later portion of the period. So marked is the 
contrast between the faunal features of the middle and upper 
portions of the Lower Carboniferous, that some writers have 
suggested that the Burlington and Keokuk deposits could 
very appropriately be called the "crinoidal" limestone; while 
the St. Louis and Kaskaskia are manifestly a "blastoidal" 
division. 

In the subjoined synoptical table* are arranged the prin- 
cipal Carboniferous genera of the Crinoidea, and their distri- 
bution through Paleozoic time. Inasmuch as the synonymy 
of the species has been worked out more carefully and more 
accurately than in any other g]:oup of fossils, the table is 
especially reliable for the consideration of problems of distri- 
bution during geologic times. The figures in the various col- 
umns refer to the number of species in each genus at present 
known from the respective beds. 

The genera enumerated in the accompanying synoptical 
table, while characteristically Carboniferous, are very un- 
equally distributed in time. In nearly every instance each 
genus exhibits : ( 1 ) a gradual expansion after its first appear- 
ance, shown by the differentiation of the species occurring in 
each epoch; (2) a culmination, marked not only by a large 
number of species and a great numerical increase of individ- 
uals, but also by a remarkable development and specialization 
of the various structural characters, and by a more or less 
wide distribution in space; and (3) a decrease in the number 
of species, and a very apparent decline in physical energy, 

•The abbreviations are: L. 8.— Lowpr Silnrian; U. 8.— Upper SIlniiaD; D.— 
DeTonlan; W.— Kinderbook: L. B —Lower BorlioirtOD; U. B.—Borllnfflon; K— Keo- 
kuk; L — 8t. Louis; C— KaskaslUa; M — Coal Meatnres . 
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SYNOPTICAL TABLB OF 


OARBONIFBaOUS CEIN0ID8. 




C. 


Qenera of Pelmatozoa. 


Pre- 
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Lower Carbonl ferons . ' U . 
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L 8. 


U.8 


D. 


W. 
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L 


C 1 M. 
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1 

8 
6 
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ARTICULATA.. 

Ichthyocrinu9. 
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generally termiDatiDg Id a rather abrapt extiDction of the en- 
tire gronp. 

The culmination of ciinoida) life as a whole was in the 
middle of the Lower Carboniferous. In the great interior 
province, at the close of the Keokuk epoch, one-half of the 
Oarbonifefous genera had become extinct. The great gronp 
of the Oamerata had passed away with the exception of the 
HexacrinidsB, and a few depauperate forms of several other 
genera whose existence was speedily brought to a close. A. 
large proportion of the genera in the extensive section Inadu- 
nata had disappeared ; of those groups which survived to 
the close of the period, a diminutive species of Allagecrinus 
(a single specimen only being known at present) was the sole 
representative of the branch Larviformia; while of the great 
group Fistulata only the typical genus (includiog four subge- 
nera ) of the PoteriocrinidsB extended through the entire Lower 
Oarboniferons. The widely distributed Galceocrinus, which 
began back in the Lower Silurian, became extinct just before 
the beginning of the Saint Louis. 

The abrupt extinction of a large proportion of the crinoi- 
dal forms toward the close of the Keokuk is certainly sugges- 
tive of a series of decided and widespread changes in the 
geographic and bath j metric extent of the great interior sea. 
White has already shown that at least in some portions of the 
Mississippi province there were very considerable alterations 
in the coastal contour of this broad shallow gulf, during the 
latter part of the Lower Carboniferous; and it is known that 
there were even greater changes in the coast line in other 
parts of this region during the same period. 

Numerous attempts have been made at various times to 
demonstrate that in the expansion and geological develop- 
ment of the dififerent groups of fossil organisms, the modifi- 
cation of the specific characters was very gradual, and 
corresponded in a striking manner with the changes of growth 
in the individual. Another suggestive fact is that usually the 
more generalized types of the various groaps are the more 
persistent, often having a very considerable range both in time 
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and space. The expansion of the several families is also fre- 
quently indicated by the relatively rapid development, in the 
sapra*ji:eneric groups, of certain structural features which soon 
become curiously differentiated. Perhaps nowhere in any 
zoological group is its culmination better or more clearly de- 
fined, in accordance with the suggestions already made, than 
in the Grinoidea. The remarkable multiplicity of specific and 
generic types appearing in rapid succession during the middle 
Lower Carboniferous ; the extreme and phenomenal speciali- 
zation of particular anatomical structures; the great increase 
in size, the ponderous character of the test, and the marked 
structural changes in many minor particulars, are all of pecu- 
liar biological significance. Toward the close of the Keokuk, 
nearly all of the specialized forms became extinct, and, with a 
few exceptions, only the more generalized types continued 
through the Lower Carboniferous — only such forms as were 
ordinally related to the living crinoids. 

There is one family of the feather-stars, the Actinocrin- 
idae, the most characteristic section of the group, that illus- 
trates admirably the genetic relationships of the several generic 
types. In the American rocks the variety and number of these 
forms is indeed remarkable — perhaps nowhere equaled in any 
other age or region. As regards the distribution of the group 
in time and space, and the phylogenetic history of the camerate 
forms in general, many pregnant suggestions have been offered 
recently by certain observations made in the Mississippi valley. 

More than three-fourths of the total number of the genera 
of the Actinocrinidae are represented in America, distributed 
in time as shown in the accompanying chart (plate xi) — the 
relative expansion of each genus being also indicated. As com- 
pared with the ages preceding, the lower Carboniferous is here 
greatly exaggerated in order to show more clearly the relation- 
ships of the several zoological groups ; for it was during this 
time that the greatest diversity of form, structure and general 
ornamentation occurred ; in fact, it was the culmination of crin- 
oidal life in America. Continuous lines are drawn where the 
record is complete and the transitions fully shown; while the 
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dotted lines indicate the relation of the different types accordinf? 
to the evidence at present known, and probably coincide very 
closely with the real courses of divergence. The scheme is, 
then, to represent in a graphic way the relationship of the 
genera as now understood, rather than to construct a genealo- 
gical tree, with which attempts of this kind are often con- 
founded. In the present instance, some of the earlier, more 
generalized forms have not been made known as yet. There 
are also good grounds for believing that some of the generic 
types are considerably older than actual observation shows. 
In other groups, more particularly, there is abundant evidence 
pointing to a much higher antiquity of the leading generic 
types than is generally supposed. This is especially true of 
many widely distributed living organisms whose ancestry has 
lately proved to be very ancient. 

The most generalized type of the family Actinocrinidae has 
dorsally a single ring of basal plates, three in number, and of 
equal f^ize, succeeded by a second circle of subeqnal pieces, 
six in number — the five radials and the primary anal plate. As 
in all the camerate crinoids, the brachials for a considerable 
distance are incorporated into the calyx by means of interra- 
dial ossicles, and in the free portion of the rays they are bise- 
rial and closely interlocking. Ventrally five orals may, with a 
few exceptions, be made out ; they are usually surrounded by 
a greater or less number of smaller pieces. The anal aperture 
may be a simple opening immediately back of the orals, or at 
the end of a long ventral tube. The fundamental modifications 
in the arrangement of the various plates give trustworthy cri- 
teria for the basis of genera ; while the ornamentation, relative 
size and shape of the calyx ossicles form very satisfactory 
features for the distinction of species. The taxonomic values 
attached by different paleontologists to the various characters 
are not the same. This difference in interpretation, however, 
appears to arise largely from the ontogenetic history of the 
living forms of the class. But this diversity of opinion, hap- 
pily, is rapidly lessening, with the prospect of a speedy agree- 
ment, at least in the main features, as to the relative worth of 
the separate structures in classification. 
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Before passlDg, however, to morphological details, it may 
be well to call attention to some wide-spread Tariations 
recorded. Briefly summing, then, the statements recently 
made in a general consideration of the most marked anatomi- 
cal features displayed by the Carboniferous crinoids of the 
Mississippi basin, it may be said that these organisms, from the 
beginning of the lower Carboniferous to the close of the Keo- 
kuk, showed: (1) a wonderful and extremely varied develop- 
ment of the diift'rent structural characters; (2) a constant 
increase in size and massiveness of test ; ( 3 ) a peculiar change 
in ornamentation, which, from the delicate style of the earlier 
forms, gradually grew more and more bold and rugged ; and 
(4) many curious modifications in minor particulars. 

These striking and wide-spread phenomena point to very 
decided changes in surroundings, such as might have resulted 
from a gradual decrease in the depth of the sea, a slight diminu- 
tion in the density of the water, and the introduction of fine 
sediment in consequence of the nearer proximity to the drain- 
age courses of the growing continent, or from marked altera- 
tions in the coastal contour of the neighboring mainland. 
There probably were acting also numerous other though less 
apparent influences. Indeed, these suggestions find substan- 
tiation in the stratigraphy of the region, which gives every 
reason to believe that the changes went on quietly, though at 
a rather rapid rate. The great abundance of individuals at 
this time may be due, in part at least, to the withdrawal of their 
more motile enemies because of the unsuitable physical impo- 
sitions already mentioned. The comparatively rapid changes 
of environment thus imposed would force rapid modifications 
in the structure of the various individuals, in order to secure 
a more perfect adaptation to the new conditions. And when 
these physical changes went on with still greater rapidity, 
structural adjustment was unable to keep apace, and soon 
ended in the extinction of the group. The unfavorable condi- 
tions at a somewhat later period are further shown in the 
neighboring districts, where a few types still persisted, small, 
depauperate and few in numbers. 
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The Actinocriooids are first koown in the upper Silarian. 
They early showed signs of departure from the primitive form, 
and developed chiefly along two divergent lines. The one 
group continued to the Burlington with but slight tendencies 
to modification in general structure ; the other soop broke up 
into a number of more or less well-marked sections, each of 
which rapidly expanded into new generic types, until about 
the close of the Keokuk, when, with a single exception, they 
became extinct. In the present connection, therefore, mention 
will be made of the following groups as comprising the Acti- 
nocrinidae: Periechocrinus, Megistocrinus, Amphoracrinus, 
Alloprosallocrinus, Agaricoorinus, Dorycrinus, Oennseocrinus, 
Eretmocrinus, Batocrinus, Actinocrinus« Teliocrinus, Physeto- 
crinue, Strotocrinus and Steganocrinus. 

The general structure of the forms has already been 
alluded to, but some minor anatomical points in various genera 
may require further consideration. The first of the sections 
above referred to includes only two types — Periechocrinus 
and Megistocrinus. These genera differ from the other mem- 
bers of the family chiefiy in the relatively large calyx, rather 
small branching arms, the large number of interradial plates, 
and in the structure of the ventral surface. In Periechocrinus 
the plates are smooth and thin ; in Megistocrinus rather thick 
and more or less highly ornamented. The anal interradius has 
three ossicles in the second tier, with many smaller pieces in 
the succeeding rows. 

Amphoracrinus, in the general construction of the calyx, 
closely approaches some forms of Agaricocrinus, but its arms 
are very different, resembling those of the preceding group. 
There are also other important distinctions. The earliest 
Agaricocrinus appears in the Kinderhook. At the beginning 
of the Keokuk a curious differentiation in some of the forms 
took place, giving rise to Alloprosallocrinus, of which but a 
single species is known as yet. The genus first mentioned is 
characterized by a flattened or concave dorsal region in the 
calyx, the free arms being given off low down on the margin 
of the basal plane. The rays are somewhat separated, espe- 
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cially on the posterior side* where a vertical row of anal plates 
is very noticeable. Ventrally the calyx is very protuberant, 
and sometimes inflated not unlike that in Amphoracrinus. 

Dorycrinus is the direct lineal successor of Oennseocrinus, 
from which it should, perhaps, not be separated generically. 
The anal structure links it closely with Agaricocrinns. It 
differs, however, in having the general arrangement of the 
calyx more like Batocrinus, and in a less massive arm structure. 
The long spines, so conspicuous on the ventral plates of some 
species, seem tq be merely greatly exaggerated developments, 
homologous with the large nodosities on similar plates in 
Agaricocrinus. 

Extreme forms of Eretmocrinus differ from those of Bato- 
crinus principally in the long lanceolate arms and inflated 
ventral parts, besides usually a more or less well-defined lateral 
extension of the basals. It is manifestly an offshoot of Bato- 
crinus, for the gradations are very complete, and there is often 
considerable difficulty in separating the forms of the two 
groups. The genus was rather short-lived, appearing in the 
Burlington and becoming extinct before the close of the 
Keokuk. 

In Batocrinus the long anal tube, like that of the typical 
form of the family, is very prominent. The arms are short. 
The plates in the second tier of the anal interradius are three 
in number ; orals, large and well defined. Batocrinus is one 
of the most characteristic and widely-spread types of the family 
occurring in the Lower Oarboniferous. Its relations to the other 
genera have already been considered elsewhere and need not 
be repeated here. 

Actinocrinus, and the genera following, have only two 
pieces in the second anal tier. In the leading genus two rather 
well-marked sections are recognizable : one with the arms in 
clusters, imparting a strongly quinqaelobate symmetry; the 
other with the arms equidistant around the margin of the calyx. 
The small number of brachials below the free arms is also very 
noticeable when compared with the four groups yet to be con- 
sidered. 
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TeliocriDUB departs from the type jnst mentioned in hay- 
ing a greater number of the lower brachials incorporated into 
the calyx, thns forming a more or less pronoanced decagonal 
rim jast above those of the second order. In this respect it 
approaches somewhat toward Btrotocrinns, bat the latter has 
a very different ventral structure. 

Physetocrinus and Strotocrinus both differ from Actino- 
crinus in the structure of the ventral side, while the anal open- 
ing is a simple aperture in the test. The first of these types 
has the ventral portions of the calyx greatly elevated; the 
second nearly flat, while the rim is enormously developed, and 
the terminal free arms are not given off until the twelfth to 
fifteenth order of brachials. 

The calyx of Steganocrinns is most like that of the lobed 
section of Actinocrinus, but the radial extensions are most 
remarkable, and give rise to a very large number of free arms. 

Inasmuch as the different phases passed through during 
the known existence of several of the genera mentioned have 
been referred to already elsewhere, it is hardly necessary to 
take up here each group separately. It will suffice merely to 
consider somewhat in detail the geological history of one of 
the leading generic types — Actinocrinus — which will also indi- 
cate the general course of development pursued by the other 
members of the family. 

As yet the genus Actinocrinus is not known before the 
beginning of the Lower Oarboniferous. The forms from this 
horizon thus far discovered have all a more or less globular 
calyx, with the arms equidistantly distributed. The ornamen- 
tation has already assumed two very distinct phases. In the 
one, delicate ridges or small confluent nodes pass from the 
central portion of each dorsal plate of the calyx to the center 
of the adjoining ossicles ; in the other, the ridges are not very 
conspicuous, and the plates are strongly convex on the outer 
surface. These two styles of sculpturing continue during the 
entire existence of the groups. But the first gradually loses 
its identity, while the second becomes greatly intensified. In 
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the earlier species the free arms are slender, growing much 
stoater in the Burlington and Keokuk, and in the latter often 
also branching one or more times. This development is accom- 
panied by an increasing massiveness of the calyx plates, and a 
change of the simple convexity of the ossicles into great, rude 
nodosities. Another marked feature is the tendency of the 
rays to separate from one another above the second brachials, 
forming prominent radial extensions before giving off the free 
arms. At the same time the interradial areas become consider- 
ably depressed. The quinquelobate calyx is thus produced — 
a form upon which the genus was founded. In general it may 
be said that the earlier forms were of small size, delicately 
constructed and ornamented, and that they gradually became 
very much larger, more massive, with rough, rugged sculptur- 
ing. 

The more striking points in the development of the anato- 
mical features in Actinocrinus, as here briefly traced, apply to 
the other genera just mentioned, and also to the members of 
other related families. For example : Dorycrinus developed 
huge ventral spines ; Batocrinus, an immense disk-shaped calyx ; 
Eretmocrinus, broad, lanceolate arms ; Strotocrinus, a large 
rim stretching out laterally from above the tertiary brachials; 
and Steganocrinus, monstrous radial extensions, from which 
the free arms sprung. 

The distinctive structural characters of the genera of Ac- 
tinocrinidae and their general lines of development have already 
been indicated. It now remains to allude briefly to the generic 
relationships of the several groups. As previously stated, Pe- 
riechocrinus and Megistocrinus are closely related, but they 
differ considerably from other members of the family. Their 
recorded history also extends over a much longer period than 
that of the other twelve genera. Periechocrinus occurs first 
in the Niagara — large, thin-plated forms, nearly devoid of orna- 
mentation, and having tall, obconical calyces, with long arms 
branching one or more times. The evidence of this type in the 
American Devonian is as yet rather meager, though in Europe 
abundant testimony of its existence in rocks of that age is 
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not lacking. The forms foand in the Low^er Oarboniferoas 
present a somew^hat different aspect from those of the earlier 
periods, for they have the calyx very mnch shortened and pro- 
portionately broadened at the base of the free arms, besides 
differing in several other respects. 

On the other hand, Megistocrinus, with its thick, heavy 
plates, boldly scalptnred, and having a very depressed calyx, 
reached its greatest development in the middle Devonian. It 
continued, thongh in greatly lessened numbers, to the npper 
Barlington, where it became extinct. Both genera appear to 
have a larger number of interradials, especially on the anal 
side, than any other of the Actinocrinoid groups. 

Amphoracrinus approaches Agarioocrinus in the flattened 
dorsal cup, the high, often inflated ventral portions, and in the 
shape and arrangement of the plates of the aboral side. The 
anal side and the arms connect it with Actinocrinus and Per- 
iechocrinus : with the former by the possession of usually only 
two ossicles in the second tier, by the absence of the marked 
vertical row of anal pieces, and by the presence of a short sub- 
central anal tube ; with the latter by the peculiar structure of 
the free arms. 

Agaricocrinus is remarkable for the greatly depressed form 
of the calyx — the dorsal cup being nearly flat, or, as in some of 
the later species, decidedly concave. Its resemblance to Am- 
phoracrinus has been referred to above. In the anal structure 
it is identical with Dorycrinus, having the same arrangement 
of plates, and a similar vertical, rounded ridge, near the top of 
which is the simple anal opening. The arms are exceedingly 
stout, somewhat like those in certain forms of Actinocrinus 
from the lower part of the Burlington limestone, but very much 
heavier. Agaricocrinus, Amphoracrinus and Dorycrinus prob- 
ably began to diverge from the more typical members of the 
family, and from each other, about the same time ; and this was 
apparently during the middle or lower Devonian. In the upper 
part of the Burlington or the early Keokuk a small group of 
forms departed still farther. These have been placed under 
Alloprosallocrinus, though it is doubtful whether the differences 
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are great enongh to render ft separate generic term nsefnl. The 
chief point of distinction is the position of the anal opening, 
which is placed at the end of a short ventral tabe, instead of 
being a simple apertnre in the test, as in Agaricocrinus. It 
seems, however, that much more importance has been placed 
heretofore npon this structure in classification than it probably 
deserves, as will be referred to later. 

Dorycrinns is directly traceable to a certain groap of 
Devonian crinoids, for which the name Oennseocrinas has 
been proposed. The latter genas embraces a few small forms, 
mostly from the Hamilton rocks. The species of Grennseocri- 
nns (as for example O. caasedayi Lyon ) are connected with the 
Barlington and later Dorycrini by snch forms as lately have 
been fonnd in the Kinderhook beds of central Iowa, and which 
have been described as D. immaturus and D. parvibaaalis. 
Dorycrinns, in combining the features of both, unites closely 
the Batocrinoid and Agaricocrinoid groups. It agrees with 
the first in the pecaliar construction of the posterior side, in 
the simple anal opening, and in the radial grouping of the 
arms ; with the second in the shape and structure of the calyx, 
and in the somewhat flattened distal portions of the arms, 
approaching certain Eretmocrini in this respect. In the earlier, 
more generalized forms, the close resemblance of Dorycrinns, 
Agaricocrinus and EretmocrinuS or Batocrinus is fttr more 
striking than in the later varieties which have become so 
greatly differentiated. The most prominent features, perhaps, 
to be noted in this connection are the monstrous ventral 
spines, often reaching a length of three to five inches, as in 
D. missiaaippienaia Boemer, and D. roemeri M. & W. ; the 
immense [basal expansion, as shown by D. miaaourienaia ( Shu- 
mard) and D. cornigerua (RM)', and the stout heavy stalks 
with large, conspicuous nodal joints. 

Actinocrinus is the type of a very remarkable group. 
The earlier forms bear a close resemblance to those of Bato- 
crinns, but the possession of only two plates in the second anal 
tier serves readily to distinguish the two genera. As yet it has 
not been found to occur below the Carboniferous. It early 
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shows a marked tendency to differentiate along the radial lines, 
assaming most wonderful phases, which cnlminated in Telio- 
crinns, Strotocnnus and Steganocrinus. The more primitive 
forms of ActinocrinuB have the free arms, as they leave the 
calyx, nearly at eqaal distances from one another; though in 
certain species the arms begin to show traces of separation 
from those of the adjoining rays. Interradial plates still 
farther increase the distance between the clnstered f^ee-arm 
bases of the several rays, nntil finally the calyx has become 
strongly quinqaelobate. The first section gradually diminished 
in numbers, and disappeared in the upper part of the Burling- 
ton; but the second continually grows more and more promi- 
nent, and ultimately attains huge dimensions before the extinc- 
tion of the group. 

In the upper portion of the Burlington appears a small 
group of crinoids — Teliocrinus — possessing all the characters 
of Aotinocrinus, except that the lower brachials, for some dis- 
tance have become larger and appear like calyx plates. These 
are all firmly anchylosed, and do not give off the free, biserial 
arms until the fifth or sixth order of brachials. The calyx thus 
possesses a more or less well defined lateral extension, passing 
around above the brachials of the second order. This has led 
to the union of this group with Strotocrinus ; but the rim, 
though very striking and very similar in each, seems to be a 
separate development in the two genera, rather than different 
stflges of the same feature. In the ornamentation, the ventral 
structure, and the possession of a very long anal tube, the af- 
finities of Teliocrinus are manifestly much nearer the typical 
representative of the family than Strotocrinus. 

The Physetocrinus type begins to make it« appearance in 
the Kinderhook, as a derivative of Aotinocrinus. The earliest 
known divergence, perhaps, is shown best in A. omatissimus 
W. & Spr. from the lowest member of the Lower Carboniferous. 
In this form the radial portions of the calyx have commenced 
already to become somewhat lobate, and the arms to grow 
longer and more slender. The plates of the ventral side are 
all quite small, the orals indistinguishable &om the surrounding 
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OBBicles; while the pieces aroand the anal tabe are still 
smaller, indicatlDg that this stractare was very short, and in 
many cases probably did not project much above the ventral 
dome. The ornamentation of both also presents a close simi- 
larity. Some forms of A. orpuaculua Hall from the lower part 
of the Burlington limestone, also show the Physetocrinus 
physiognomy, bat in a much less marked degree. Physetocrinas 
appears to be the line along which Strotocrinns developed into 
the nnique, short-lived forms which are found only in the upper 
part of the Burlington. 

With the calyx alone under consideration, Steganocrinus 
would be referred immediately to Actinocrinus, but the im- 
mense, narrow, radial extensions from which spring the free 
arms are certainly distinctive enough for generic separation. 
Although in this character the genus, at first sight, departs so 
far from the other groups of the family, it will be seen on closer 
examination that the departure is only another phase of what 
is shown in Strotocrinns — a divergence beginning a little 
earlier and in a little different direction. 

All through the period of their existence the Actinocrinidse 
show a decided tendency to increase the distal extent of the 
rays. In some forms it was accomplished by the simple branch- 
ing of the free arms, as in Megistocrinus, certain Amphoracrini, 
and a few Actinocrini; by the lateral expansion of the arms, as 
in Eretmocrinus ; or by the radial extension of the calyx bra- 
chials, as, notably, in Teliocrinus, Strotocrinns and Steganocri- 
nus. The number of free arms was thus increased from 20 or 
30 in the earlier species of Actinocrinus, to 40 to 60 in Teliocri- 
nus, 100 to 125 in Strotocrinns, and from 150 to 200 in Stroto- 
crinns. 

Such, then, briefly sketched, were the stemmed feather- 
stars in their palmiest days, at a period when the present state 
of Missouri was covered by the congenial waters of an ancient 
gulf, vast, shallow, teeming with life. At no other time, within 
the limits of the region under consideration, were the crinoids 
at all conspicuous as fauual features. 
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On account of their great importance at the close of the 
Paleozoic, it is, perhaps, advisable to call attention in this place 
to certain anatomical strnctares which, in these organisms, are 
of prime valae in classification ; and especially since the nomen- 
clature of the parts has undergone lately some radical changes, 
more in harmony with the results of recent morphological 
researches. The taxonomy is essentially that employed by 
Carpenter and Wachsmuth & Springer. 

Forming as they do one of the great divisions of a sub- 
kingdom, the stalked echinoderms present a striking contrast 
to the classes most closely related. Instead of being able to 
move from place to place, the '* stone-lilies," during life, were 
fixed to submerged objects by means of long, somewhat flex- 
ible stems. Only in exceptional cases were they free-swimming, 
as in the recent Antedon and Actinometra. Like other echi- 
noderms, the skeletal parts of the feather-stars are made up of 
a great number of calcareous ossicles or plates, more or less 
symmetrical in outline, and definitely arranged and fitted in 
accordance with a fundamental plan. In general structure the 

ancient forms 
were very much 
like those now 
existing. But 
there are at the 
same time some 
very marked dif- 
ferences. 

A typical cam- 
erate crinoid, as 
for instance Ac- 
tinocrinufi(fig. 9), 
illustrates very 
well all the more 
important fea- 
tures. The chief 
modifications of 

Plan of Actinocrinns. 
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the chosen type are diagrammatically represented on plate xx, 
where examples of the leading crinoidal gronps are shown. 
The crown is that portion of the crinoid without the column ; 
while the part remaining after both stem and arms are removed 
is known as the calyx. The dorsal cup is the calyx below the 
point where the free arms are given off — the disk or tegmen be- 
ing the calycinal portion ventral to the origin of the free arms. 
Dorsally there is a zone of basals ( B, B ) ; a ring of radials ( r, r ) ; 
which often, as in the case under consideration, is separated at 
one point, posteriorly, by the principal anal plate ( An.). All ra- 
dially disposed ossicles beyond the primary radials are to be 
regarded as brachials. For descriptive purposes it is convenient 
to call those brachials to the first bifurcation costals ( b, b ), or 
brachials of the first order. The plates between the first and 
second forkings are distichals ( b% b^), or brachials of the second 
order. If there is further dichotomizing within the calyx, there 
may be brachials of the third, fourth or fifth orders. The bra- 
chials not incorporated into the calyx form the free arms ( A, A) ; 
which give off pinnules (p, p). Between the several rays are 
often one or more pieces, the interradials (ir, ir); and between 
the different parts of the same ray small interbrachials (a, a). 
Yentrally there can ordinarily be made out five orals, among a 
greater or less number of smaller plates. 

Our knowledge of the Crinoidea has been vastly expanded 
through recent investigations among the ancient forms. Many 
interesting facts have thus been brought to light concerning 
the skeletal parts of these organisms. And while modern 
embryology furnishes much information that is important 
toward a complete understanding of crinoid morphology, a con- 
sideration of the extinct species is equally suggestive. A num- 
ber of structures unrepresented in the living feather-stars have 
been disclosed in this way in all the transitional phases, so that 
their origin and subsequent role are capable of being traced 
easily. Certain anatomical features, present only for a short 
time in the larval forms of the modern types, were in the fossil 
representatives persistent through life. On the other hand, a 
number of characters commonly observed in the ancient spe- 
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cies have no analogies among the recent forms. These and 
other discoveries have necessitated a complete recasting of 
the whole systematic arrangement of the class. In the main, 
however, the ordinal limits probably coincide closely with the 
groups lately outlined by Wachsmuth & Springer, the leading 
authorities on this class. 

The Orinoidea now appear to fall naturally into four grand 
divisions : (1) the Camerata, ( 2 ) the Inadunata, ( 3 ) the Artie- 
ulata, and ( 4 ) the Oanaliculata. The first of these sections is 
characterized by forms having relatively large, more or less 
globular calyces, near the equatorial zone of which the free 
arms are given off; by having comparatively short arms; by 
the presence of a greater or less number of interradials ; and 
by the loss of pentamerous symmetry through the intercala- 
tion of plates on the posterior side. The ventral surface is 
often produced into a long anal tube, which usually extends 
beyond the ends of the arms. 

The Oamerataare almost exclusively Paleozoic forms. In 
sculpturing great diversity is presented, such as is nowhere 
else found among the feather-stars. Some species have per- 
fectly plain surfaces ; others are slightly ridged or corrugated. 
Many exhibit solitary nodes and simple ridges ; closely related 
forms, rough, monstrous tubercles and bold, massive folds. A 
few have quaint, unique designs ; while several small groups 
present straight, angular patterns. Still others show delicate, 
subdued styles of ornamentation and flowing traceries, com- 
plex and intricate. These characters, together with the numer- 
ous gracefully curved arms, fringed on either side with long, 
slender pinnules, and the curious flexible, knotted stems, cer- 
tainly make the ^^ stone-lilies " very attractive to scientist and 
layman alike. 

The Inadunata embrace some of the most interesting 
forms of the brachiate echinoderms : those in all essential 
respects larval, and those closely resembling the later seden- 
tary species. Simplicity of structure everywhere prevails, 
whether in the low calyx or in the long, uniserial arms. A 
very marked contrast do they present to the members of the 
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preceding group. Althoagh never taking a prominent part in 
the fossil faanas, they are, from a morphological standpoint, 
perhaps the most important of any. And while probably none 
of the forms now known actually represent the larvaB of the 
ancient crinoids generally, some of them are certainly qaite 
embryonal in appearance. These furnish a clue to the true 
explanation of many anatomical features in the other groups 
which have, until recently, remained enigmatical. 

The third great section of the Orinoidea is a small and in- 
conspicuous one, but nevertheless comprises many important 
forms, which are peculiar on account of their singular ventral 
structure, pliable test and non-pinnulate arms. To the fourth 
grand group belong most of the modern feather-stars. 

Glyptocrinus fornshelli Millbr. 

Qlyptoerinus fomshelli Miller, 1874 : Clncinuatl Quart. Jour. Scl. , vol. I» 
p. 348, fig. 41. 

This singular and beautiful form has been recognized in 
Missouri by a few single plates with their unique ornamenta- 
tion. 

Ilorizon and locality — Silurian, Hudson shales: Louis- 
iana. 

Ptychocrinus splendens (S. A. Millsr). 

Plate xxU,flg. 1. 
Oauroerinua aplendena Miller, 1883: Jour. Cincinnati Sec. Nat. Hist., vol. 

VI, p. 230. 
Ptyehoerinm spUndena Wachsmuth & Springer, 1885: Proc. Acad. Nat. 

Sol., Phila., p. 323. 

Grown very similar to that of Olyptoorinus^ but differing 
in having well-defined infrabasals. The radials and calycinal 
brachials have a prominent median ridge, which merges into 
the free arms. 

Horizon and Locailty. — Lower Silurian, Trenton limestone: 
Gape Girardeau. 

Rhodocrinus wortheni (Hall). 

Rhodoerinua wortheni Hall, 1858 : Oeol. Iowa, vol. I, p. 556, pi. ix, figs. 8a-c. 

Galyx globular, slightly flattened dorsally. Infrabasals 

five, small, usually covered by the stem. Basals five, rather 

large. Badials rather large; costals slightly smaller. Arms 
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rather long, Blender, biserial; pinnales small. Interradials 
several, the largest resting on the basals. Ventral side flattened, 
composed of a large number of small plates ; anal opening sab- 
central, a simple aperture. Barface of calyx plates smooth. 
Oolnmn round. 

Horizon and localitieB. — Lower Oarboniferous, lower Bur- 
lington limestone : Louisiana. 

Rhodocrinus white! Hall. 

Modoenntu whiUi Hall, 1861 : Deso. New Species CriDOids, p. 9. 
Rhodocrinut whUei Hall, 1861: Boston Joar. Nat. Hist., vol. YII, p. 324. 

Oalyx large, depressed, spherical ; ventral side elevated 
somewhat, with a short but prominent anal tube. Surface of 
the plates of the dorsal cup very convex, nearly hemispheri- 
cal; smooth. 

Horizon and localitieB. — Lower Oarboniferous, lower Bur- 
lington limestone : Springfield, Louisiana. 

Rhodocrinus wachsmuth! Hall. 
Modoerinua toaehsmuthi Hall, 1861 : Desc. New Species Crinolds, p. 18. 

Oalyx very similar to B.wortheni but readily distinguished, 
among other differences, by the deep, basal concavity, which 
is slightly larger than the stem. 

Horizon and locality —Lower Oarboniferous, lower Bur- 
lington limestone: Louisiana. 

Rhodocrinus coxanus Worthkn. 

Plate xxil, fig. 8. 
/2Ao<foer»nn« cooMintM Worthcn, 1882 : llliDois State Mus. Nat. Hl8t., Bui. 1, 

p. 30. 
Rho€loerinu8 eoxanua VVorthen, 1883: Geol. Sur. lUiaois, vol. VII, p. 305, 

pi. xxvlli, fig. 7. 
Rhodocrinus polydactylus WortheD, 1883: Geol. Sur. lUiDois, vol. VII, p. 

305, pi xxvii. fig. 5. 
Rhodocrinus parvus Miller, 1891 : Geol. Sur. Missouri, BuJ. 4, p. 39, pi. y, 

figs. 8-9. 

Oalyx of medium size, sabglobose ; plates ornamented by 
well-defined ridges radiating from the center of each piece to 
the center of adjoining plates. Arms rather short, four to six 
to the ray. 

Horizon and localitieB — Lower Oarboniferous, Keokuk 
limestone : Boonville ( Oooper county ) ; Keokuk ( Iowa ). 
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Id cleaning the type specimen of Worthen's B. coxanus, 
the scalptnring has been so nearly obliterated that it escaped 
the notice of the draughtsman, who represented the plates as 
perfectly smooth. 

Gilbertsocrinus typus (Hall). 

Trematocrimii typm Hall, 1860: Geol. Iowa, vol. I, 8app., p. 73. 
Ollaerinua iypua Waohsmuth & SprlDfcer, 1878 : Proc. Acad. Nat. Sol., 

PhiJa., p. 262. 
OUberUocrinuM typua Keyes, 1889 : Proo. Acad. Nat. Set., Phila , p. 288. 

Oalyx very large, globose, flattened above, and extended 
laterally into Ave pairs of massive, perforated appendages. In- 
frabasals five, small. Basals five, rather large. Badials about 
as large as the basals. Oostals somewhat smaller. Other calyx 
brachials nearly of equal size. Arms small, delicate, biserial ; 
pinnules small. Interradials about 12 in number, the first resting 
on the basals. Ventral side flat, with subcentral anal opening. 
Plates convex or spinous as in the case of the basals and radi- 
als. Column round, small. 

Ilorizon and Incalities^ — Lower Carboniferous, upper Bur- 
lington limestone : Marion county. Also Burlington (Iowa). 

Periechocrinus? whitel (Hall). 

AcHnoerinuB {MegUtocrinus) whitd Hall, 1861: Desc. New Species Palae. 

Crinolds, p. 2. 
Aeiinoertnu${Meffistocfinu8 ) whUei Hall, 1361 : Boston Jour. Nat. Hist. vol. 

VII, p. 271. 
Megistoerinua { Saeeoerinua ) uihitei Meek & Worthen, 1874: (>60l. Sur. 

Illinois, vol. V, p. 397, pi. vl, fig. 1. 
Peri€ehoerinua whiiei Wachsmuth & Springer, 1881: Proc. Acad. Nat. 

Scl., Phlla., p. 307. 

Calyx large, broadly obconical, with thin, smooth plates. 
Otherwise much like a Megistocrinua. 

Horizon and localities^ — Lower Carboniferous, lower Bur- 
lington limestone : Hannibal. 

Megistocrinus evansi (Owbn & Shumabd). 

Platexxll.flg.e. 

Aciinocrinus evansi Owen & Shumard, 1850: Jour. Acad. Nat. Scl., Phlla. 

(2), vol. I, p. 68. 
Megistocrinus evansi Owen & Shumard, 1852: U. S. Geol. Sur. Wisconsin 

Iowa and Minnesota, p. 594, pi. vA. figs. 3a-b. 
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Meyutocrinua plenus White, 1862: Proc. Boston Soc. Nat. Hist., vol. iX, 

p. 16. 
Megi$toeHnu» parvirostris Keek A Worthen, 1869 : Proo. Aoad. Nat. Scl., 

Phila., p. 165. 
Megitioerinua parviroBiHa Meek A Worthen, 1873: Gaol. Sur. Illinois, vol. 

V, p. 399, pi. vl, flg.7. 
Megiatocrinua evanai Keyes, 1890: Am. Naturalist, yol. XXIV, p. 254, pi. 

ix,flj:. 1. 

Oalyx very larp:e, massive, sabfi^lobalar, flattened somewhat 
above. Basals three, of eqaal size, forming a flat, hexagonal 
disk. Badials of mediam size, slightly wider than high; first 
and second costals a little smaller ; other oalyx brachials about 
the same size, except toward the bases of the free arras, where 
they become very mnch shortened. Arms biserial, slender^ 
bifurcating ; pinnules long. Interradials sub-equal ; anal plate 
like radials and in the same circlet, followed by three ossicles 
in the second tier. Surface of plates unornamented ; usually 
rounded slightly at the margins. Ventral side low, flattened 
or slightly arched; ossicles rather large, some of them tuber- 
culose or sub* spinous. Anal aperture opening laterally at the 
arm-basis. Stem long, massive, round. 

Horizon and localities- — Lower Carboniferous, Burlington 
limestone : Springfield. 

Megistocrinus brevicornis (Ball) 

Plate xxil, flgs. 5a-b. 
Aeiinoerinm breviearma Hall, 1858: Geol. Iowa, vol. I, p. 671, pi. x, figs. 

4a-b. 
Aetinocrinus Muperlatu$ Hall, 1858 : Oeol. Iowa, vol. I, p. 572. 
Aetinocrinua minor Hall, 1858: Geo). Iowa, vol. I, p. 573. 
Megisioerinus brevieornii Wachsmuth A Springer, 1879: Proc. Acad. Nat. 

»ci., Phila., p. 311. 

Very similar to M. evansi^ but very much smaller, seldom 
attaining a measurement of the calyx of more than three-fourths 
of an inch, while the other species is over two inches in 
diameter. 

Horizon and localities . — Lower Carboniferous, lower 
Burlington limestone : Louisiana. 
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Amphoracrinus divergens (Hall). 

Plate xxli, fig. 4. 

ActinocrinuM divergen* Hall, 1860 : Oeol. Iowa, vol. I, Snpp., p. 36. 
AcHnoerinus planobasalis Hall, 1860: Geol. Iowa, TOl. I, Sopp., p. 19, pi. 

ly, figB. 10-11. 
Aetinoertnus guadritpinua White, 1862: Proc. Boston Soc. Nat. Hl8t., 

vol. iX, p. 15. 
Amphoraerinua divergens Meek & Worthen, 1873: Oeol. 8ar. Illinois, vol. 

V, p. 3S8. 
Amphoracrinus multiramosus Meek A Worthen, 1873: Qeol. Snr. Illinois, 

vol. V, p. 389, pi. vl, figs. 6, 6a-c. 

Galjx rather higher than wide, stroDgly pentalobate; 
dorsal cup very shallow ; ventral side greatly elevated or in- 
flated, with a short, sabcentral anal tube. ColanDin circular, 
with a very small axial canal. Basals three, of medium size, 
forming a small six-sided disk, and with a slight circular eleva- 
tion around the stem juncture. Badials considerably wider than 
high; costals short and broad; distichals somewhat smaller. 
Arms stout, bifurcating. Interradials usually three in number, 
rather small. Orals conspicuous, bearing large spines. Surface 
marked by small pustules and indistinct, irregular wrinkles. 

Horizon and localities. — Lower Carboniferous, lower 
Burlington limestone: Louisiana. 

Genus Agaricocrinus Troost. 

Calyx more or less distinctly pyramidal and pentalobate, 
usually somewhat wider than high ; dorsum discoiti, concave 
centrally; vault high, inflated, prominently nodose. Basals 
three, small, subequal. Eadials small, hexagonal. Costals 
2x5; first quadrangular, rather small; second large, broadly 
pentagonal ; distichals large, wide ; other brachials very wide, 
short, interlocking, the lower few more or less cuneate. Arms 
stout, long; pinnules slender. Dorsal interradials elongate, 
the first large, obovate ; the two in the next row very narrow. 
Anal plate similar to the radials, but somewhat larger; fol- 
lowed by three large ossicles in the second row, and these 
succeeded by smaller pieces. Ventral plates large, tuberculose, 
central one prominent. Column round; nodal pieces larger 
and thicker than the others and with regularly rounded margins. 
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Agaricocrinus brevis(HALL). 

Aetinocrinus brevia Hall, 1858: Qeol, Iowa, yol. I, p. 567, pi. z, figs. 

3a-b. 
Aetinocrinus eomiculus Hall, 1858: Geol. Iowa, vol. I, p. 567, pi. z, figs. 

la-c. 
Agaricoertnua brevit WachBmuth A Springer, 1881: Proc. Acad. Nat. Sci., 

Phlla., p. 286. 

Calyx rather small, depressed. Plates of the dorsal cup 
depressed at the angles, thus forming short ridges, which pass 
from one ossicle to another. 

Horizon and localities » — Lower Carboniferons, lower 
Barlington limestone : Loaisiana, Hannibal; Kinderhook (Illi- 
nois ) ; Barlington ( Iowa ). 

Agaricocrinus planoconvexus Hall. 

Plate xxil, figs. 7a-b. 

Agartcocrinua pUmoconvtxm Hall, 1861 : BoatOD Jour. Nat. Hist., vol. VII, 

p 280. 
Agaricocrinus germaniu Mllier, 1892: Geol. 8ur. Indiana, 18th Ann. Rep., 

ady. Bbeets, p. 42, pi. vll, flgB. 8-10. 
Agarieoerinus aampaoni Miller, 1892 : Gcol. Sur. Indiana, 18th Ann. Rep., 

ady. sheets, p. 20, pi. ill, fig. 8. 
Agaricocrinus blairi Miller, 1892: Geol. 8ar. Indiana, 18th Ann. Rep., 

ady. sheets, p. 21, pi. ill, figs. 12-16. 
Agarieoerinus chouUauentis Miller, 1892: Geol. Sur. Indiana, 18th Ann. 

Rep., ady. sheets, p. 43, pi. yil, figs. 11-13. 

A small depressed form with smooth plates. 

Horizon and localities* — Lower Carboniferons, Kinder- 
hook limestone : Sedalia ; Lower Barlington limetone : Hanni- 
bal. 

Agaricocrinus pentagonus Hall. 

Plate xxii. 11k. 0. 
Agaricocrinus pentagons Hall, 1860: Geol. Iowa, yol. I, Supp., p. 57. 

Oalyx pyramidal ; dorsal cap flat, pentagonal : ventral side 
elevated, with nodose plates. 

Horizon and localities. — Lower Oarboniferons, upper 
Barlington limestone : Ash Grove ( Greene county ), Ste. Gene 
vieve. 
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Agaricocrinus wortheni Haix. 
AgarieocrinuB wortheni Hall, 1858: Qeol. Iowa, vol. I, p. 419, pi. xvl, fig.l. 

Oalyx closely resembling that of A. amerieanusj from which 
it is most readily distingaished by the shorter radials, hexa- 
gonal, instead of qaadrangnlar, first costals, and larger second 
costals. 

Horizon and localities, — Lower Oarboniferous, Keoknk 
limestone : Wayland (Clark county) ; Keoknk (Iowa ). 

Agaricocrinus americanus (Rokmbr). 

Plate zxli, flgB. 8-ab. 
Amphoracrinua amerieanus Roemer, 1860 : Leth. Geol., vol. II, p. 250, tab. iv, 

tig. 15. 
Agarieocrinua iuberoaus Hall, 1858 : Qeol. Iowa, vol. I, p. 617, pi. xvl, fig. 2. 
Agaricocrintu bullatus Hall, 1858: Geol. lowa, vol. I, p. 562, pi. ix, figs. 

lla-o. 
Agaricocrinus excavatuB Hall, 1861: Boston Jour. Nat. Hist., vol. VIII, 

p. 282. 
Agarieocrinua americanus ShvLxnKT^^ 1865: Trans. St. Lonis Acad. Sol., vol. 

II, p. 351. 
Agaricocrinus nodoeusHLeekA Worthen, 1869: Proo. Acad. Nat. Sci., Phila., 

p. 167. 
Agaricocrinus nodosus Keek & Worthen, 1873: Oeol. Sur. Illinois, vol. V, 

p. 387, pi. X, fig. 7. 
Agaricocrinus americanus Wachsmuth & Springer, 1885: Proc. Acad. Nat. 

Scl., Phila., p. 285. 

Calyx pyramldal,'pentalobate, wider than high ; dorsal con- 
cavity large and moderately deep. Snrface unmarked except 
the nodose plates on the oral side. Basals three, small, nearly 
equal in size. Eadials rather small. First costals rectangular, 
and considerably smaller than the radials ; the second much 
larger, pentagonal, wide ; and followed by one or more some- 
what smaller pieces ; subsequent brachials very short, but very 
wide, forming a double series of interlocking plates. Arms 
stout, long, regularly tapering to the ends ; pinnules long. Sur- 
face smooth dorsally ; nodose ventrally. 

Horizon land localities. — Lower Oarboniferous, Keokuk 
limestone : Wayland (Clark county.) 
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Dorycrlnus chouteauensis ( Miller). 

Aetinoerinua f ehoiUeauenaU Miller, 1892: Qeol. Har. lodiaoa, 18th A.QD. 
Rep. , adv. sbeeU, p. 18, pi. ill, figs. 9-11. 

Like D. kelloggi bat larger. 

Horizon and localities — Lower Oarboniferoas, Kinder- 
hook limestone : Sedalia. 

Dorycrlnus unicornis (Ow«n & Shdmard). 

Plate zzlii, flg. 2. 
Aetinocrinus unieomia Owen & Shamard, 18fiO : Jour. Aoad. Nat. Soi., Phll.» 

(2), vol. II, p. 67, pi. vll, fig. 12. 
AcHnoerinus unicornis Owen & Shamard, 1852: Qeol. Sar. Towa, Wis- 

oonsin and Minnesota, p. 573, pi vA, figs. 12a-b. 
Aetinocrinua unicornis Hall, 185S : Qeol. Iowa, vol. I, p. 568, pi. x, figs. 

5a-o. . 
Aetinocrinus iricomis Hall, 1858: Qeol. Iowa, vol. I, p. 569. 
Aetinocrinua pendens Hall, 1860: Qeol. Iowa, vol. I, Supp., p. 31. 
Doryerinus unicornis Meek & Worthen, 1873: QeoL Sar. Illinois, vol. V, 

p. 383, pi. vi« figs. 2a-c. 

Calyx subglobular, flattened below, with a long, stoat, 
ventral spine ; otherwise like Actinocrinas in the arrangement 
of the plates, except that there are three, instead of two 
ossicles, in the second anal row ; and the ventral opening is a 
simple aperture in the disk. Arms rather stout, slightly flat- 
tened at the ends, and with broad spines directed laterally. 
Surface of calyx plates very convex, rounded — the nodosities 
developing often into almost pendant tubercles. Besides the 
large spine on the posterior oral, there . are occasionally two 
smaller ones on other ventral plates directly over the postero- 
lateral arm-clusters. 

Horizon aud localities — Lower Oarboniferons, Lower 
Burlington limestone : Sedalia, Hannibal. 

The typical species of Doryerinus is provided with six 
large spines in the disk. Upon this peculiarity, principally, the 
genus was founded. In this particular the genus must be 
emended, as there are several other species manifestly belong- 
ing to the same group which have only a central spine, others 
three, and still others huge nodosities in place of spines. There 
G— 12 
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are, however, other characteristics which entitle Dorycrinas to 
rank as a valid genus. 

iN^either Hall, Shamard, de Koninck & Lehon, Picket nor 
Schnltze have recognized Dorycrinus — ^all referring the species 
to Actinocrinns- It agrees with this genas only in the general 
family features, and in having the radial parts of the calyx 
more or less distinctly extended into lobes. Dorycrinus in- 
clines far more toward Batocrinus and Eretmocrinus, with 
which it corresponds in the general form of the plates and in 
the peculiar arm structure, here becoming a constant character. 
It differs, however, very essentially in the usually lobate nature 
of the calyx, its strongly expressed bilateral symmetry, the lat- 
eral position of the anus, opening directly through the test, and 
in the shortness and delicacy of the arms. It is distinguished 
from Agaricocrinus and Amphoracrinus by the shape and pro- 
portions of the calyx, the arrangement of the plates and the 
altogether different arm structure. ( Wachsmuth & Springer). 

Dorycrinus elegans Millbr. 

Doryerinua eUgana Miller, 1892: Geol. Bur. Indlaoa, 18th Ado. Bep. , adv. 
sheets, p. 17. pi. ill, figs. 4-6. 

A small form closely related to 2>. kelloggiy but lobes not 
so well defined. 

Horizon and localities — Lower Oarboniferous, Burlington 
limestone : Sedalia. 

Dorycrinus subaculeatus (Hall). 

AetifMcrinui gubaeuUiUua Hall, 1858: Geol. Iowa, vol. I, p. 670, pi. x, flge. 

2a-b. 
Dofyerinua aubacuUatus Meek & Worthen, 1873: Geol. 8ur. Illinois, vol. 

V, p. 380. 

A small, subglobular form, very slightly pentalobate. Pos- 
terior oral produced into a prominent, sharpened nodosity, 
instead of the usual long spine. Surface nearly smooth, un- 
marked. 

Horizon and localities — Lower Oarboniferous, Lower Bur- 
lington limestone : Louisiana. 
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Dorycrlnus parvus (Shumard). 

AMiocrinui parvuB Shamard, 1855: Geol. 8ar. Missoarl, Ann. Rep., p. 

193. pi. A, flff. 9. 
AcHnocrinua trinodua Hall, 1858: Qeol. Iowa, vol. 1, p. 675. 
AcHnoerinua 9ymmeiricu8 Hall, 1868: Geol. Iowa, vol. I, p. 673, pi. x, 

flg. 8a-b. 
AdinocrinuB 9ubturbinaiu$ Meek & Wortheo, 1860: Proo. Acad. Nat. Set., 

PhUa.,p.388. 
DorjfcHnua Bymmetrieua Meek A Worthen, 1873: Geol. Sar. IlllDols, vol.V, 

p. 380. 
Dorycrinua $ubiurbinatus Meek & Worthen, 1873: Geol. Snr. Illinoia, vol. 

V,p. 880. 
Dotyerinua parvm Wachsmuth & Springer, 1881: Proc. Aoad. Nat. Set., 

Phlla., p. 363. (Kevision, p. 179.) 
Ihryerirm§ amcenus Miller, 1890: Geol. Snr. Missoarl, Bal. 4, p. 36, pi. ▼, 

figs. 5, 6. 

Oalyz mach like that of 2>. iuhaouleatusj but somewhat 
smaller, almost spherical, with small, sharply projeotiDg arm 
lobes. Sarface without ornamentation. Ventral portion hem- 
ispherical, without spines or nodes. 

Horizon and localities* — Lower Oarboniferous, Upper 
Barlington limestone : Palmyra, Sedalia, Ash Grove, and in St. 
Louis county. 

Dorycrinus missouriensis ( Shumard ). 

Aetinocrinua mi8$ouriensi$ Shumard, 1866: Geol. Sar. Mlsnoari, Ann. 

Rep., p. 190, pi. A, figs. 4a-c. 
AcHnocrinus desiderata Hall, 1861: Boston Jour. Nat. Hist , vol. Vil, p. 

273. 
Doryerinue mi$Bourtenai$ Meek A Worthen, 1873: Geol. Sar. Illinois, vol. 

V, p. 380. 
Dorycrinus desideroHis Meek & Worthen, 1873 : Geol. Sar. Illinois, vol. V, 

p. 380. 
Doryerinus missouriensis Wachsmuth A Springer, 1881 * Proo. Acad. Nat. 

Sci., Polla., p. 353. (Bevision, p. 179.) 

Calyx higher than wide ; plates thick, each marked by a 
central prominence ; basals massive, rather high, with the lower 
border surrounded by a thick rounded rim, which is notched 
at the sutures ; articular facet for the column circular slightly 
concave, and occupying about one-third of the diameter of the 
base. Badials large, as wide as long, three hexagonal and two 
heptagonal ; upper oblique edges short, superior edges slightly 
concave. First costals small, not more than one-fourth as large 
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as the radials, qaadrangular, as wide again as loDg, and raised 
in the center. Second costals pentagonal, twice as wide as 
high. Priipary interradials rather large, as wide as long; sec- 
ondary interradial pieces small, elongated, and somewhat irreg- 
ular. Principal anal ossicle like the radials, bat a little longer 
and narrower, bearing upon its upper edges three smaller 
pieces, and these again supporting several plates. The ven- 
tral parts have the following arrangement : Over every pair 
of distichals is a rather large pentagonal piece, whose inferior 
angle corresponds to the axis of the costals, and on each side 
of this plate is an elongated ossicle of irregalar form, which 
lies over the interradials ; these three pieces form the inferior 
segment of a circlet of seven plates, in the center of which is 
a large spinous or nodose plate. Near the center of the disk 
is a large tumid piece encircled by four orals and several other 
smaller plates. Surface marked only by a single large node in 
the center of each plate of the dorsal cup ; other ossicles 
slightly convex, smooth. 

Horizon and localities — Lower Carboniferous; Upper 
Burlington limestone : Ash Grove, Palmyra, Sedalia, Hanni- 
bal and Louisiana. 

The above description is somewhat abbreviated and modi- 
fied from the one given originally by Dr. Shumard. The form 
is one of the most characteristic crinoids of the upper Burling- 
ton limestone, and is widely distributed in space. The ven' 
tral spines, as in all the spiniferous species of the genus, are 
seldom preserved, so that merely a large, circular tubercle is 
ordinarily observed. 

Dorycrinus cornigerus (Hall). 

AeiinoerinuB eomtgerua Hall, 1858: Geol. Iowa, vol. I, p. 576, pi. ix, 

flgp. 12a-c. 
ActinoeHnua cornigerus BtiU, 1S60 : Geol. lowa, vol. I, Supp. pi. iii, 

fiR. 4. 
Aeiinocrinus divaricaiua Hall, 1860: Geol. Iowa, vol. I, Supp. p. 11. 
Aeiinoerinus quinquelobua Hall, 1860: Geol. lowa, vol. I, Supp. p. 16. 
Dorycrinus cofnigerus Meek & Worthen, 1873 : Geol. Sur. Illinois, vol. V, 

p. 380. 
Dorycrinus guinquelobus Meek & Worthen, 1873: Geol. Sur. Illinois, vol. 

V, p. 380. 
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Calyx of medium size, with the dorsal onp nsually some- 
what shorter than the calycinal part above the arm bases ; very 
broad below, the basals often extended into a prominent flange 
or rim, with a concave base for the reception of the column. 
Ventral spines like in D. missouriensis, rather short, stout, but 
sharply pointed at the ends. Arms short and slender. Sur- 
face glabrate. 

Horizon and localities. — Lower Oarboniferous, Upper Bur- 
lington limestone : Ash Grove. 

Dorycrinus kelloggi Wobthvn. 
Doryerinus kelloggi Wortbeo, 1876: Qeol. Sur. Illinois, vol. VI, p. 613, pi. 
xxix, ^gs. 8a-o. 

A small form, with obpyramidal calyx. Ventral side flat, 
with nodose plates, the central one rather prominent. 

Horizon and localities. — Lower Oarboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 

Dorycrinus intermedius Mbbk & Worthbn. 
Dorycrmua quinquelobua^ var. irUermediua Meek and Worthen, 1868: Proc. 

Acad. Nat. Sci., Phila., p. 346. 
Darycrinus quinqiulobu$^ var. inlermediui Meek & Worthen, 1876 : Oeol. Sur. 

IlUnoU, vol. V, p. 386, pi. x, fig. 4. 

Olosely resembles D. mississippiensis Boemer, but some- 
what smaller, with fewer arms and more slender ventral spines. 

Horizon and localities. — Lower Oarboniferous, Upper Bur- 
lington limestone : Quincy (Illinois); near Burlington ( Iowa). 

Dorycrinus gouldi ( Hall). 

Plate xxUl, fig. 1. 

Acimoerinua gouldt Hall, 1858: Geol. »\XT. Iowa, vol. I, p. 613, pi. xv, 

flgfl. 6a-b. 
Dorycrinm gouldi Meek & Worthen, 1873: Geol. 8nr. illinolB, vol. V, p. 

380. 

Calyx very large, massive, urceolate, strongly lobed ; trun- 
cated below. Arms twenty in number. Ventral side hemi- 
spherical, provided with six long, heavy spines which are often 
covered with smaller spinous processes. Surface marked by 
large, coarse nodosities. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Curry ville, Kahoka ( Clark county ), Boonville, La 
Grange; Keokuk ( Iowa). 
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Dorycrinus mississippiensis Rosmbr. 

Dorycrinua missiaHppiensiB Roemer, 1853: Archly, ftir. Natargesch., 

Jahr. xlx, Bnnd I, p. 207, tab. x, figs. 1-3. 
Aetinocrinus miagisaippienBia^ var. spiniger Hall, 1860: Oeol. Iowa, vol. I, 

sup., p. 64. 
Dorycrinua miasiatippienM Meek & Worthen, 1873: Oeol. Snr. IllinolB, 

vol. V,p. 380. 
Dorycrinua miaaimppienaia Worthen, 1891 : Geol. Sur. IlUnoiB, vol. VIII, 

p. 100, pi. xli, fig. 4. 

Calyx like that of D. gouldij bat with smoother plates in 
the dorsal cap, and with longer spines. 

Horizon and localities. — Lower Garboniferoa^, Keokak 
limestone: Eahoka (Clark coanty); Eeokak (Iowa); War- 
saw ( Illinois ). 

Gennaeocrinus trijugis Mo^lkr. 

Plate xxUi, flgB. 8a-b. 
Blairoerinuatryugia MiUer^ 1891: Geol. 8ar. Indiana, 17th Ann. Rep., 
adv. sheets, p. 69, pi. xi., figs. 1-3. 

Calyx of mediam size, sabglobose, slightly wider than 
high, distinctly lobed aroand the periphery. Dorsal cap basin- 
shape, flattened below, prominently ridged toward the arms. 
Ventral side aboat as high as the dorsal, composed of rather 
large plates, those toward the periphery bearing short, stoat 
spines ; anal opening eccentric, at the top of a short, ventral 
tabe. Basals three, eqaal, qaite short. Badials rather large; 
costals small. Interradials nnmeroas, continaoas with those 
of the ventral side. Anal interradias somewhat wider than 
the others ; the first plate similar to, and in the same circlet as, 
the radials ; two plates in the second range, as in Actinocrinas, 
and smaller ossicles above. Stem circalar, of mediam size. 
Scalptaring of the dorsal cap consists of rather sharp ridges 
ranning from the center of each plate to the centers of the 
adjoining pieces, and thas catting ap the sarface into nnmeroas 
small triangalar areas ; the radial ridges are somewhat more 
pronoanced than the others, and increase in size nntil they pass 
gradually into the free arms. 

Horizon and localities. — Lower Carboniferons, Ghoateaa 
limestone : Sedalia. 
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Gcnnceocrinas blends the characters of Actinocrinas, Bato- 
crinuB and Dorycrinas. The three plates in the second anal 
range of Batocrinns and Dorycrinas, and which are so charac- 
teristic of these genera as distinguished from the two in 
Actinocrinns, are in the genus under consideration sometimes 
present as three pieces, sometimes as only two. As regards the 
anal structures, a further suppression of the short tube in 
GennsBocrinus would produce a feature similar to that in Do- 
rycrinus ; while an extension would give the long ventral tube 
of Actinocrinus. 

Ooncerning Blairocrinus, recently proposed, a glance at the 
type specimens shows that it is in all its details a typical Gen- 
n»ocrinu8.^ The Missouri species, however, is the first occur- 
rence of the genus above the Devonian. 

Eretmocrinus corbulis Hall. 

PUtexxUi, fig. 10. 
AdinoerinuB corbulia Hall, 1861 : Desc New Species FalaB. Crlnoids, p. 1. 
Aetinoerinua eorbulia Ball, 1861 : Boston Joar. Nat. Hist., vol. VII, p. 

365. 
Batoerinua (Ereimoertnuaf) eorbulia Meek & Worthen, 1876: Qeol. 8ar. 

Illinois, vol. V, p. 368. 
Ereimoertnua corbulia Wachsmath and Springer, 1881: Proc. Acad. Nat. 

Scl., Phila.,p. 847. 
Batoerinua comparilia iiUletj lS9i : Geol. Snr. Indiana, 18th Ann. Rep., 

advance sheets, p. 32, pi. v, figs. 18-20. 

Oalyx somewhat like H. calyculoidesj but much smaller and 
with nodose plates in the dorsal cup. 

Horizon and looalities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Louisiana. 

Eretmocrinus expansus Kbtbs. 

Plate zxlU, flg. IS. 

Calyx large, about as high as broad. Dorsal cup about 
one-half the length of the ventral side, rapidly expanding to 
the arm bases ; basal disk low, shallow, flattened below. Ven- 
tral side greatly inflated. Surface of dorsal plates slightly 
convex ; that of the ventral plates covered by large blunt 
spines and large irregular tubercles. 

Horizon and looalities. — Lower Carboniferous, Lower 
Burlington limestone : Kinderhook ( Illinois ). 
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Eretmocrinus depressus Kbtbb. 

Plate xxlU. flg. 11. 

Oalyx of mediam size. Dorsal onp aboat as high as wide ; 
basals very large, massive, concave below, and forming a thick- 
ened projecting rim; radials about twice as wide as high; 
costals very small, the first qaadrangnlar, thrice as wide as high, 
the second slightly larger, pentagonal. Ventral side rather low, 
made np of large nodose plates. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal. 

Eretmocrinus carica (Hall). 

Adinoerinua carica Hall, 1861: Deso. New SpecleB Crinolds, p. 10. 
Baiocrinua {Eretmocrinua) carica Meek & Worthen, 1873 : Geol. Snr. lUlnols, 

vol. V, p. 868 
Eretmocrinua carica WsMhsmnth A SpriDger, 1881 : Proo. Acad. Nat. Sol., 

Phlla., p. 846. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 

Eretmocrinus coronatus (Hall). 

Adinoerinus coronatua Hall, 1860: Geol. Iowa, vol. I, Sapp., p. 28. 
Eretmocrinua caronaiua Meek & Worthen, 1876: Geol. Sur. Illinois, vol. 

y, expl. to pi. X, fig8. 8-8b. 
Eretmocrinua coronaiva Waoh8math & Springer, 1881 ; E^c. Acad. Nat. 

Sol., Phlla., p. 847. 

Calyx small, subglobose, flattened below. Dorsal cup 
broad, with a wide base ; plates elevated centrally. Plates of 
the ventral side subspinous. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 

Eretmocrinus leucosia (Hall). 

Aciinocrinua leucosia Hall, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 261. 
Eretmocrinua leucoaia Wachsmath & Springer, 1881 : E^c. Acad. Nat. Soi.* 

Phlla., p. 347. 
Dorycrinua confragoaua Miller, 1891: Geol. Sur. MUsourl, Bui. 4, p. 

34, pi. v,fig8. 12-13. 

A large stout form with very heavy, somewhat convex 
plates. 

Horizon and locality. — Lower Carboniferous, Burlington 
limestone : Sedalia. 
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Eretmocrinus calyculoides (Hall). 

Plate xxiil. llg. 18. 

Aeiinoerinua cafyeuloidea Hall, 1860: Oeol. Iowa, vol. I, Supp. p. 17. 
Baloerinua (Eretmocrinui) calyeuloide9 Meek & WortheD, 1873 : Oeol. Sar. 

Illinois, vol. V, p. 368. 
Eretmoerinui ealyeuloides Wachsmuth & Springer, 1881 : Proc. Acad. 

Nat.8cl.,Phlla., p. 346. 

Oalyx of medium size, tarbinate below, inflated above. 
Basals three in number, aboat eqaal in size, extended below 
into a broad, horizontal, peripheral rim. Badials and other 
calyx plates as in Batocrinas. Arms very long, spatalate, and 
infolded. Unornamented. 

Horizon and localities. — Lower Oarboniferous, Upper Bur- 
lington limestone: Ash Grove. 

Eretmocrinus differs from Actlnocrinus in the same way as 
Batocrinas — from the latter in the number and arrangement of 
the arms, which also have a much greater length, and a broadly 
spatulate form ; in the form of the calyx, the extended basal 
rim, the preponderating ventral portions of the calyx, the ec- 
centric position of the anal tube, its inflated character and its 
disposition to bend sideways. ( Wachsmuth & Springer.) 

Eretmocrinus verneuilianus (Shumard). 

PUtexziU, llg. 9. 

AeUnoermua vtmeuilianua Shamard, 1855 : Oeol. Sar. MlsBoari, Ist and 2d 

Ann. Repts., pt. ii, p. 193, pi. A, figs. la>b. 
BaioerimuM {EreimocrinuM) vemeuUianua Meek & Wortheo, 1873: Geol.lSar. 

Illinois, vol. y, p. 368, pi. iv, flgs. 3-4. 
Eretmocrinus verneuilianus Wachfmuth & Springer, 1881: Proc. Acad. 

Nat. Sci., PhUa., p. 347. 

This species has a small biturbinate calyx, with an immense, 
long anal tube. The plates have a central node. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone: LaGrange, Palmyra, Helton, Hannibal, 
Louisiana, Ste. Genevieve, Rocheport (Boone county), Spring- 
field, Ash Grove. 
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Eretmocrinus konincki (Shumard). 

Adinocrinua konineki Shumard, 1955: Gdol. Sur. Missouri, pt. 11, p. 194, 

pi. A, figs. 8a-o. 
Baiocrinua konineki Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 367. 
Baiocrinua (EreimocHnua) umceformis Meek & Wortheo, 1873: Oeol. Sur. 

Illinois, vol. y,p.368. 
Adinocrinua umoeformia MoChesney, 1860: New Pal». Foss., p. 23. 
Erdmocrinua konineki Waohsmuth & Springer, 1881 : Proo. Acsd. Nat. ScL, 

Fhlla., p. 347. ( Revision p. 173.) 

Calyx small, nearly twice as high as broad ; dorsal cap oc- 
cupying abont two-thirds the height of the calyx ; basal circlet 
high, forming a tripartite rim belpw. Plates extremely nodose. 

Horizon and looalities. — Lower Oarboniferons, Upper Bur- 
lington limestone: Ash Grove (Greene county), Bocheport 
( Boone county ), Palmyra ( Marion county ). 

Eretmocrinus remibrachiatus (Hall). 

Adinocrinua remibraehiatua Hall, 1861 : Deso. New Species Crinolds, p. 11. 
Adinocrinua {Erdmocrinua) remibmehiaiua Meek & Wort hen, 1873 : Geol. 

Sur. Illinois, vol. V, p. 370, pi. x, fig. 6. 
Erdmocrinua rermbraeAiaiua Wachsmuth & Springer, 1881 : Proc. Acad. 

Nat. Sol., Phlla., p.347. 
Erdmocrinua rcmtbreiehiatua Keyes, 1890: Am. Naturalist, vol. XX LV, p. 

264,pl. Ix, fig. 3. 

Oalyx comparatively small ; dorsal cup rather low, plates 
smooth, basals extended into a projecting rim. Arms very 
long, slender, upper portions flattened, very broad. 

Horizon and localities. — Lower Carboniferous, XTpper Bur- 
lington limestone : Ash Grove (Greene county). 

Eretmocrinus originarius Wachsmuth & Springer. 

Erdmocrinua originariua Wachsmuth <& Springer, 1881: Proc. Acad. Nat. 

8cl., Phlla., 1881, p. 348. 
Baiocrinua medioeria Miller, 1891 : Oeol. Sur. Indiana, 17lh Ann. Rep., 

adv. sheets, p. 62, pi. x, fig. 9. 
Baiocrinua gorhyi MUler, 1891 : Geol. Sur. Indiana, 17th Ann. Rep., adv. 

sheets, p. 63, pi. x, fig. 10 
Baiocrinua boonvillmaia Miller, 1891; Geol. Sur. Indiana, 17th Ann. Rep., 

adv. sheets, p. 65, pi. x, tig. 13. 
Baioainua gurUyi Miller, 1891 : Geol. Sur. Indiana, 17th Ann. Rep., adv. 

sheets, p. 66, pi. xl, figs. 9-10. 
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A mediam-sized form with slender arms and almost gla- 
brate calyx. 

Horizon and localities. — Lower Oarboniferons, Eeokak 
limestone: Boonville. 

Batocrinus 8equali8(HALL). 

AdmocrinuM cequalia Hall, 1868: Oeol. Iowa, vol. I, p. 592, pi. xi, figs. 4a-b. 

Aeimoorinu9 doria Hall, 1861 : Deso. New Sp. Crinoids, p 15. 

BaiocrinuM ctqualiB Meek & Worthen, 1873: Oeol. Sar. lUlooU, vol. V, p. 

367. 
BaU>crinu$ doria Meek & Worthen, 1873 : Geol. Bar. IlliooU, vol. V, p. 673. 

Oalyx snbglobose, with the arms springing from the equa- 
torial region. Basals three, of eqnal size. Radlals large, 
about as high as wide ; first costals quite small, quadrangular, 
much wider than high ; second costals somewhat larger than 
the first, pentangular; subsequent orders of calyx- brachials 
about the same size as the second costals. Arms short, 
biserial; pinnules, slender. Anal plate like the radials and in 
the same circlet, with three pieces in the second row. Inter- 
radials usually about three in number, the first very much larger 
than the others. Ventral side hemispherical, made up of large 
ossicles, the orals well defined ; anal tube very long, extending 
beyond the ends of the arms. Surface of calyx plates quite 
convex but not otherwise ornamented. Stem circular in cross- 
section ; axial canal pentangular. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana, Sedalia. 

Batocrinus clypeatus ( Hall). 

AcHnotrinus elyptatua Hall, 1860 : GeoL Iowa, vol. I, Snpp., p. 12, pi. ill, 

fig. 12. 
Aetinocrin%u inornatuB Hall, 1860: Geol. Iowa, vol. I, Sapp., p. dl. 
Actinocrtnm papiUatua Hall, 1860: Geol. Iowa, vol. I, Sapp., p. 29, pi. 

ill, figs. 10-11. 
Batocrinus clypeaiua Meek & Worthen, 1866: Geol. Bur. lUlnois, vol. II, 

p. 160. 
BatoerinuM inomaiua Meek & Worthen, 1873: Geol. Sar. IlllnoiB, vol. V, 

p. 367. 
BaiocnnuapapUlaiua Meek & Worthen, 1873: Geol. Sar. Illinois, vol. V, 

p. 367. 
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BaioerinuM aspraiUU Miller A Garley, 1894: IUIqoU State Mas. Nat. 
Hist., Bui. 3, p. 21, pi. Y, figs. 4-6. 

Horizon and Zoca(tt«e«.— Lower Oarboniferoas, Lower Bur- 
lington limestone : Louisiana. 

Batocrinus calvini Rowlby. 

Plate xxlil, flg. 4. 

Baioerinui ealtnni Rowley, 1890: Am. G^loglst, vol. V, p. 146, with 
figure. 

Oalyx of the B. rotundus type ; but depressed, with spinous 
plates on the ventral side. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 

Batocrinus longirostris (Hall). 

PUte xxiy. fig. 6. 

AeiinoerinuB longirostrU Hall» 1858 : Geol. Iowa, vol. I, p. 689, pi. xl, figs. 

2, 4o-d. 
BaiocrinuB longirosiria Meek & Worthen, 1873: Geol. Sor. IlllnoU, vol. 

V, p. 367. 

A globose form like B. cequalis ( Hall), but having a higher 
calyx and plates less nodose. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia, Hannibal, Louisiana. 

Batocrinus elegans ( Hall). 

Actinoerintu iurbituUuatY AT. elegana HaXi^ 1858: Qeol. Iowa, p. 588, pi. 
xl, flg. 5. 

Calyx similar to that of B. cequalis; but the dorsal cup is 
much higher, and the plates composing it are less nodose or 
nearly smooth. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia, Louisiana. 

Batocrinus blalrl BIillrr. 

Batoerinus blairi fiilHer, 18D2: Geol. Sar. Indiana, 18th Ann. Rt^p., adv. 
sheets, p. 39, pi. yl, figs. 7-9. 

A Bubglobular, heavy-plated form with lobed arm regions. 
Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 
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Batocrlnus aequibrachiatus (McChbbmby). 

Aeimocrinua cequibraehiaiua McChesney, 1860 : Deso. New Palae. Fobs., p. 35. 
AcHnoeHnuB iuien$eua Meek & Worthen, 1860: Proc. Acad. Nat. Sol., 

Pbila., p.385. 
Aetinocrinu$ (equibrachiatut^ var. alaius Hall, 1861 : Boston Jonr. Nat. Hist., 

vol. VII, p. 263. 
Aetinoermut aUer%Bcu9 Meek & Worthen, 1866 : Geol. 8ur. Illinois, vol. II, 

p. 207, pi. XV, figs. 8a-c. 
AeHnoerinuB cequiirraMatui McChesney, 1867: Trans. Chicago Acad. 

8cl., vol. 1, p. 18. 
Baiocrinus ceguibmehiaius Meek A Worthen, 1873: Oeol. Sor. Illinois, 

vol. V, p. 368. 

'Oalyx flattened, extended laterally into five broad radial 
lobes. 

Horizon and localities. — Lower Oarboniferoua, Barling- 
ton limestone : White Ledge ( Marion county ). 

Batocrlnus trohiscus Mbbk & Worthkn. 

Plate xxill, flg. 6. 

Baioerinu$ iroMscu$ Meek & Worthen, 1869 : Froo. Acad. Nat. 8ci., Phila., 

p. 364. 

Baiocrinus trohUcua Meeks A Worthen, 1873 : Qeol. Sur. Illinois, vol. V, p . 

372, pi. V, fig. 6. 

Of the type of B. christffi, bat calyx larger, much more 
depressed, and very much broader. 

Horizon and locality. —Jjo^er Oarboniferons, Barlington 
limestone : Sedalia. 

Batocrlnus chrlstyl (Shdmard). 

AeHnocrmus ehri$iyi Shnmard, 1865: Oeol. Snr. Missouri, pt. ii, p. 191, 

pi. A, flg. 3. 
Batoerinua ehrisiyi Meek & Worthen, 1873: Qeol. Sur. Illinois, vol. Y, 

p. 367, pi. V, figs. 4a<b. 
Baiocrinus ehrislyi Wacbsmutb & Springer, 1886: Proc. Acad. Nat. Sci., 

Phila., pi. V, fig. 6. 
Batocrinus aUiusculus Miller & Gorley, 1894: Illinois State Museum Nat. 

Hist., Bui. 3, p. 20, pi. V, figs. 1-3. 

Calyx large, turbinate; dorsal cop twice or thrice as high 
as ventral side ; otherwise much like B. pyriformiSj bat with 
two arms from every opening instead of one, and the anal tnbe 
nearly smooth. 
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Horizon and localities. — Lower Oarboniferous, Upper Bar- 
lington limeatone: Ash Grove, Bocheport (Boone connty)^ 
Louisiana, Palmyra. 

Batocrinus pyrlformis (Shumard.) 

Plate xxlll. flg. 7. 

Actinoerinua pyrifortni$ Shnmard, 1865: Oeol. Sor. MisBoari, Aon. Rep.» 

pt. it, p. 192, pi. A, figs. 6a-b. 
Batocrinus p^formis Meek and Worthen, 1873: Oeol. Sar. Illinois, vol . 

V, p. 376, pi. V, flg. 6. 
Baiocrinua pyriformia Keyes, 1890: Am. NatnraliBt, vol. XXIV, p. 254, 

pi. vlll, ng. 1. 

Calyx large, obpyriform; contracted and lengthened 
toward the basal region ; ventral side somewhat inflated, with 
tnbercolose plates ; anal tabe twice as long as the arms, more 
or less spinous. 

Horizon and localities, — Lower Oarboniferous, Upper 
Burlington limestone : Helton, Hannibal, Louisiana, Palmyra, 
Ash Grove. 

Batocrinus laura (Hall). 

Plate xxlil, fig. 8. 

Aetinoerinus laura Hall, 1861 : Uesc. New Species Crlnoids, p. 15. 
BatoerinuB laura Wachsmath A Springer, 1881: Proc. Acad. Nat. Sci., 

Phlla. vol. XXXIII, p. 341. 
BatoermuB aeyphus Miller A Qarley, 1894: IllinolB State MuBenm Nat. 

Hist, Bal. 3, p. 23, pi. v, figs. 7-9. 

Like B, rotundus ( Yandell & Shumard), but has the dorsal 
cup obconic in shape, and the ventral side much more de- 
pressed. 

Horizon and localities. — Lower Carboniferous, Upper 
Burlington limestone : LaOrange ; Quincy ( Illinois ). 

Batocrinus rotundus (Yandbll&Shdmabd). 

Platexziii, figs. 6ft-b 

Aeiinoerinus roiundua Yandell & Shnmard, 1856: Geol Sur. Mlssoarl, 

Ann. Rep., pt. )1, p. 191, pi. A, figs. 2a-b. 
A etinoerinu3 oblatug Hall, 1860: Sapp. Geol. Iowa, p. 38. 
Batocrinus rotundus Meek & Wortben, 1873: G^ol. Snr. lUlnolB, vol. V, 

p. 367. 

A sperical form with smooth plates. Arms when preserved 
are very short and slender. 
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Horizon and localities. — Lower Oarboniferoos, Upper Bar- 
lingtou limestone : Ash Orove, Sedalia, Bocheport, Hannibal, 
Palmyra, LaGrange; Qaincy (Illinois); Bonaparte (Iowa), Bur- 
lington (Iowa). 

Batocrinus subtractus ( Whitb). 

Aeiinoerinut naahvUlcB^VhT attbirachu White, 1863: Proo. Boston 8oc. 

Ntt. Hist. vol. JX, p. 16. 
Batocrinm naahvilloB^ Tar. 9ubtraeiu8 Waohsmath A Springer, 1881 : Proc. 

Aoad. Nat. Soi., Phila., vol. XXXIII, p. 841. 
Batocrinu$ briiUi Miller, 1892: Geoi. Sar. Indiana, 18th Ann. Bep., adv. 

sheets, p. 33, pi. ▼, figs. 21 23. 

Oalyx very maoh smaller than in B. nashvilla^j and not as 
coarsely constrncted ; the ventral tnbe proportionally very 
mach larger and longer, spinous. 

Horizon and localities. — Lower Oarboniferoas, Barlington 
limestone : Hannibal. 

Batocrinus dodecadactylus (Mbek & Wobthkn). 

AetinocrinuB dodeeadaetpluM Meek A Worthen, 186!: Proo. Acad. Nat. 

Set., Phila., p. 131. 
BaiocrmuM dodecadaetyluB Meek & W^orthen, 1868: Oeol. Sur. Ulinols, 

vol. II, p. 206, pi. zv, tigs. 3a-c. 

Oalyx like B. rotundusy bat only one-third as large, and 
with only twelve arms. 

Horizon and localities Lower Oarboniferoas, Upper Bar- 
lington limestone : White Ledge ( Marion coanty). 

Batocrinus nashvillae (Troost.) 

AdinoerinuM tiashvillcB Troost, 1850 : Proc. Am. Ass. Adv. Sci., p. 60. 
Actinoerinu$ na$hmll<E Hall, 1858: Oeol. Iowa, vol. I, p. 609, pi. zv, fig. 

4 ; pi. zvi, figs 4a-b 
Baioerinus naihtnllcs Meek A Worthen, 1873 : Geol. Sar. Illinois, vol V, 

p. 368. 
BaiocrinuM naahvUtcB Wortheo, 1890: Geol. Sur. Illinois, voL VIII, p. 85, 

pi. ziii, fig. 5. 

Calyx very large, somewhat tnrbinate, lobed ; contracted 
below, rapidly expanding to the arm region ; ventral side drawn 
oat into a monstroas anal tabe, which, near the middle, has a 
ring of long, heavy spines, radiating oatward, horizontally. 
Badials, ventral, and occasionally other, plates more or less 
nodose centrally. 
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Horizon and localities. — Lower Oarboniferoos, Keokak 
limestone: St. Francisville, Palmyra; Eeoknk (Iowa). 

Batocrinus planodiscus ( Hall ). 

AcHnoerinua planodiaeua Hall, 1860: QeoL Iowa, vol. I, Sapp.,p. 46. 
BatoerinuB planodiacua Aieek A Worthen, 1873: Oeol. Sar Illinois, vol. V, 

p. 367. 
Batocrinus planodiacua Wachsmath & Springer, 1878 : Proo. Acad. Xtt. 

8oi.,Phila.,p. 233. 

This species is very similar to B. trohiscuit^ bat the calyx 
is very much more flattened, and extended in the region of the 
arm bases. 

Horizon and localities. — Lower Oarboniferoos, Eeokok 
limestone : Keoknk and Bonaparte ( Iowa ). 

Batocrinus biturbinatus ( Hall ). 

Aeiinocrinua bUurbinatua Hall, 1858 : Geol. Iowa, vol. I, p. 616, pi. zvi, 

tigs. 6, 6a-c. 
Baiocrinua bUurbincUus Meek & Worthen, 1873: Geol. Bar. Illinois, vol. V, 

p. 367. 

Calyx like in B. laura, bat with mnch higher ventral side. 

Horizon and locality. — Lower Garboniferons, Keoknk 
limestone : Boonville. 

Batocrinus pulchellus Millbr. 
Batocrinus pulchellui Miller, 1891 : Oeol. Sar. Indiana, 17th Ann. Rep., adv. 

sheets, p. 68, pi. xi, figs. 13-14. 

Calyx small, sabglobalar, with slightly convex plates. 

Horizon and locality. — Lower Carboniferoas, Keokak lime- 
stone : Boonville. 

Batocrinus euconus (BiEsx & Worthkn). 

AcHnocrimts euconus Meek & Worthen, 1860: Proc. Acad. Nat. Sci., Phila., 

1860, p. 164. 
Batocrinus euconus yfhc\k%mMi\y A Hprioger, 1881: Proc. 8oc. Nat. 8cl., 

Phila., vol. XXXIII, p. 340. 
Batocrinus venustus Miller, 1891 : Oeol. Sur. Indiana, 17th Ann. Rep., adv. 

sbeets, p. 67, pi. xi, figs. 1M2. 
BatocHnus divalis Miller, 1892: Geol. 8ar. Indiana, 18t;h Ann. Rep., adv. 
sheets, p. 22, pi. ili, figs. 6-7. 

Calyx subconic, ventral side elevated, dorsal cap low. 
Sarface smooth. 

Horizon and locality. — Lower Carboniferoas, Keokak 
limestone : Boonville. 
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Genas Actinocrinus Miller. 



Oalyx top-shaped, more or less distinctly pentalobate; 
dorsal cnp nsaally scolptnred by protniaeat ridges ; ventral 
side convex, with a long anal tube. Basals three in number, 
eqaal, flattened below. Badials very large, asoally higher than 
wide ; first costals somewhat smaller, hexagonal, aboat as long 
as wide ; second costals still smaller than the first, pentagonal ; 
distichals similar to the second costals ; subsequent orders of 
calyx brachials variable in number, according to the number of 
arms ; arms biserial, ranging from 20 to 60 or more, long, rather 
robust, with ends somewhat turned inward; pinnules long, 
laterally compressed ; joints rather long, each armed with a 
hooked spine. Anal plate very large, similar to and in line 
with theradials,and supporting two ossicles in the second row. 
Interradials usually about three in number and of nearly equal 
size, but often followed by smaller pieces. Ventral side formed 
of rather large plates, some of which are somewhat nodose. 
Anal tube subcentral, long, stout, often extending beyond the 
tips of the arms. Oolumn long, rather heavy ; central canal of 
medium size. 

Actinocrinus is one of the most important genera of the 
Lower Carboniferous, and is the type of a large number of 
forms which are more or less closely related to it. 

Actinocrinus proboscid talis Hall. 

Plate xxlv, tig. 1. 

AeHnoerinus proboscidialia HtU, 1858: Geology lowa, vol. I, p. 684, pi. X, 

fig. 18. 
Aeiinoerinua guaiernariu$ Hall, 1860: Geol. Iowa, vol. I, Supp. p. 22. 
Aeiinoerinua qtiaierTiariua , ytLT.apinifertt* Hall, 1861 : DeBc. New Pal. Crl- 

Doids, p. 11. 
Actinocrinus themi$ Hall, 1861 : DeBC. New Pal. CrlDOldB, p. 11. 
Actinocrinus lagina Hall, 1861 : Desc. New Pal. CrinoidB, p. 13. 
Actinocrinus proboscidialia KefeB, 1890: Am. NataralUt, vol. XXIV, p. 

264, pi. vlil, fig. 2. 

Grown subcylindrical. Calyx turbinate, somewhat conical 
above. Column long, rather heavy, with well-defined nodal 

G— 13 
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joints; central canal circular. Basals three in number, rather 
large, of equal size, somewhat excavated for the reception of 
the stem. Badials large, slightly wider than high; costals 
smaller than the radial plates. Arms long, stout, with the ex- 
tremities turned inward; twenty in number, equidistantly 
placed around the periphery of the calyx ; pinnules long, com- 
pressed, with lengthened segments ; the latter provided with 
hooked spines. Dorsal interradials subequal in size. Primary 
anal plate like the radials, and in the same circlet; succeeded 
by two ossicles in the next row. Ventral parts arched, made 
up of large tubercnlose or subspinous pieces, with often smaller 
pieces intercalated. Anal tube large, extending beyond the 
ends of the arms. Surface ornamented by well-defined ridges 
radiating from the rather prominent central node on each prin- 
cipal dorsal plate — the radial elevations becoming more and 
more prominent toward the bases of the free arms. Ventral 
and tubal ossicles spinous. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone:^ Sedalia, Hannibal, Louisiana. 

Actinocrlnus arrosus (Miller). 

BlairoarinuB arrosua MlUer, 1892 : Oeol. Sar. IndlaQa, 18th Ann. Rep., adv. 

sheets, p. 41, pi. vli, figs. 1-6. 
BlairoerinuB hulUdm Miller, 1892 : G^ol. Sur. Indiana, 18th Ann. Rep., adv. 
sheets, p. 41, pi. vil, figs. 6-7. 

Horizon and localities — Lower Oarboniferous, Kinder- 
hook beds : Sedalia. 

Actinocrlnus reticulatus Hall. 

Aetinoerimu relUulatuB Hall, 1861 : Deso. New Species False. Crlnoids, p. 2. 
AUinocrinm reHeulaius Hall, 1861 : Boston Jour. Nat. Hist., vol. VlI, p. 
269. 

Oalyx similar to that of A. proboscidialis^ but with the dor- 
sal cup much lower and more rounded. Ornamentation con- 
sisting of short nodes, which seldom show any indications of 
ridges. 

Horizon and localities. — Lower Oarboniferous, Lower Bar- 
lington limestone : Hannibal, Sedalia. 
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Actinocrinus tenuisculptus MoChbsnit. 

AcHnoerinu$ imuiseulfftuB MoChesney, 1869: De80. New Bpeeies FofB. 

PalaB. RookB Western States, p. 16. 
AeHnocrinu$ ienuUculpius MdChesney, 1867 : Trans. Chicago Aoad. 8ci. , 

vol. I, pi. V, flg. 11. 
AcHnocrmui chlorU Hall, 1861 : Joar. Boston Soo. Nat. Hist , vol. Vll, p. 

276. 

Oalyx of mediam size, bowl -shaped ; scnlpturing as in P. 
omatuB ( Hall ), and 8t. soulptui ( Hall ). 

Horizon and localities. — Lower Oarboniferoas, Lower Bur- 
lington limestone : Oolambia. 

Actinocrinus thalla Hall. 

Aetinotrinui ihalia Hall, 1861 : Deso. New Speoles Crtnolds, p. 13. 
ActinocrmuB nodo9u$ Miller, 1891: Bal. Qeol. Sor. Missouri, No. 4, p. 33, 

pL V, fig. 7. 
AcHnocrinua erroHeuM Miller A Qurley, 1894: Bui. 3, Illinois State Mus» 

Nat. Hist. , p. 14, pi. 11, figs, a and 3. 

Oalyx rather large, arms closely arranged around the per- 
iphery. SurCace highly ornamented by ridges passing from 
the long central node of each plate to the centers of the adjoin- 
ing plates. 

Horizon and localities. — Lower Oarboniferous, Lower 
Burlington limestone : Sedalia. 

Actinocrinus obesus Sp, nov, 

Plate xxlv, flg. 4. 

Oalyx large, broadly subfnsiform; arms 20 in number, 
closely arranged around the periphery. Plates of the dorsal 
cup subspinous ; those of the ventral side rather small, very 
numerous. 

Horizon and localities — Lower Oarboniferous, Burlington 
limestone : Hannibal. 

Actinocrinus coelatus Hall. 

AeHnoerinuB ccUaiu$ Hall, 1868: Geology Iowa, vol. I, p. 686, pi. z, 
flgs. 14a-b. 

Oalyx similar to that of A. proboseidialiSy but much larger 

and heavier. 
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Horizon and looalities. — Lower Carboniferoos, Lower Bur- 
lington limestone: Hannibal, White Ledge (Marion county), 
Louisiana. 

Actinocrinus fossatus Miller. 

AdinoermusfoaaatuB Miller, 1892: Geol. Sur. Indiana, 18th Ann. Rep., 
adv. Bheet8» p. 40, pi. vi, figa. 11-12. 

Horizon and looalities, — Lower Carboniferous, Burlington 
limestone : Sedalia. 

Actinocrinus brittsi Miller. 

Aetinoerinus brUisi Miller, 1892: Geol. Sur. Indiana, 17th Ann. Rep., adv. 
sheets, p. 56, pi. v, ligs. 1-2. 

Horizon and looalities. — Lower Carboniferous, Burlington 

limestone : Sedalia. 

Actinocrinus scitulus Mebr & Worthbn. 

AeiinoerinuB scUulua Meek & Worthen, 1860: Proc. Acad. Nat. 8ci., 

Phila.,p. 386. 
Actinocrinua nesiteua Ball, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 

386. 
AetinoerinuM aillimani Meek & Worthen, 186!: Proc. Acad. Nat. Sci., 

Phila., p. 134. 
Aetinoerinua wachamuihi White, 1861 : Proc. Boston Soc^ Nat. Hist., voL 

IX, p. 17. 
AeHnocrimia aeiiulua Meek A Worthen, 1866 : Geol. Sur. Illinois, vol. II, 

p. 202, pi. 16, figs. 7a-b. 

Of the A. verrucosus type, but with small calyx ; dorsal 
cup low and spreading. Plates of the dorsal cup ornamented 
by sharp nodes arising from the center of each plate. 

IlorUon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Ste. Genevieve. 

Actinocrinus multiradiatus Shumabd. 

Adinocrinua multiradiaiua Shumard 1857: Trans. St. Louis Acad. 6ci., 

vol. I, p. 75, pi. 1, fig. 6. 
AdinoeHnua multiradiaiua Hall, 1868: Qeol. lowa, vol. I, p. 679, pi. z, 

flg.9. 
Aetinoerinua muHiradiatua Meek & Worthen, 1873 : Geol. Sur. Illinois, vol. 

V, p. 341. 
Adinocrinua muUiradiatua Ke.ves, 1890: Am. Naturalist, vol. XX IV, p. 

264, pi. vlii, fig. 3. 
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Oalyx like A. verrucosus but smaller, with lower ventral 
side, and very different ornamentation. 

Horizon and localities.— Itower Oarboniferons, Upper 
Bnrlington limestone : Ash Orove (Greene county); Quincy 
(Illinois); Burlington ( Iowa). 

Actinocrinus verrucosus Hall. 

Plate zxiv.flg. 8. 

AeHnoerinua vtrrueo9U9 Hall, 1858: Qeol. Iowa, vol. I, p. 578, pi. x, figs. 

7a-b. 
Actinocrmua asteriaa MoChesney, 18€0: New Palae. Fo88., p. 9. 
AeHnoerinus asteriaa McChesDej, 1867: TrauB. Chicago. Acad. Set., vol. 

I, p. 9, pi. V, fig. 6. 
AdinoerinuB verrueosua Meek A Worthen, 1873 : Geol. Sar. IllinoiB, vol V, 

p. 341. 

Oalyx somewhat urn-shaped, strongly lobed at the arm 
bases. Basal disk large, with thickened border, which is deeply 
emarginate at the sutures. Badials large, about as high as 
wide. Ventral side elevated, composed of large nodose plates ; 
ventral tube long and stout. Surface of plates greatly arched 
or nodose; often with slight indications of rounded ridges 
passing from one plate to another. 

Horizon and localities, — Lower Carboniferous, Upper Bur- 
lington limestone : Hannibal, Ash Orove (Qreene county), Ste. 
Oenevleve, and in Howard county. 

Actinocrinus glans Hall. 

Plate xxIt, flgi. 2a-b. 

Actinoerinua glana' Hall, 1860 : Geology Iowa. vol. I, Supp., p. 16. 
Aetinoerinus eryx Hall, 1861 : Desc. New Palae Crinoids, p. 12. 
ilc^omnua 62atrt Miller, 1892: G^l. Sar. Indiana, I8th Ann. Rep ,adv. 
ebeets, p. 35, pi. y, figs. 27-29. 

Oalyx large, elongate-turbinate, ventral side but slightly 
convex, arm-openings directed upward ; calyx plates smooth, 
slightly convex. 

Horizon and localities. — Lower Oarboniferons, Upper Bur- 
lington limestone : Ash Orove. 

Actinocrinus lowei Hall. 

Aeiinoerimts lowH Hall, 1858: Geology Iowa, vol. I, p. 611, pi. xv, HgB. 
5a-b. 
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A very large, coarsely scnlptored form with massive col- 
umn, slender, clastered arms and strongly lobed calyx ; ventral 
tube long, spinous. 

Horizon and localities, — Lower Oarboniferous, Keokuk 
limestone : Kahoka ( Clark county ) ; Keokuk ( Iowa ). 

Actinocrinus lobatus Hall. 
AcHnoerinuM lobatus Hall, 1860: G^Iog7 Iowa, vol. I, Sapp., p. 61. 
AdmoerinuM lobatus WortheD, 1890: Qeol. 8ur. lUlnoiP, voL VIII, p. 97, 
pi. xii, fig8.8-8a. 

Like A. lotoei^ but calyx higher, more angular ; ventral side 
elevated ; plates not so tuberculosa 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone: Kahoka (Clark county); Keokuk (Iowa); War- 
saw (Illinois). 

Actinocrinus jugosus Hall. 
Actinocrinus jugoaua Hall, 1860: G^eology Iowa, vol. I, Supp., p. 49. 

Closely related to A. lowei Hall. 

Horizon and localities. — Lower Carboniferous, Keokuk 

limestone : Keokuk ( Iowa). 

Actinocrinus pernodosus Hall. 

Actinocrinus pernodosus Hall, 1868 : Qeology Iowa, vol. I, p. 608, pi. xv , figB. 
3a.b. 

Another form of the A lotoei type. 

Horizon and localities. — Lower Carboniferous, Keokak 

limestone : Wayland ( Clark county). 

Teliocrinus umbrosus ( Hall). 

Actinocrinus umbrosus Hall, 1868: Geol. Iowa, vol. I, p. 690, pi. xi, figs. 

3a-b. 
Strotocrxnus umbrosus Meek & Wortben, 1866 : Qeol. 8ar. IIHdoIs, vol. II, 

p. 190. 
Actinocrinus delicatus Meek & Worthen, 1869: Proc. Acad. Nat. Sol., 

Phila., p. 16. 
Aetinocfinus delicatus Meek & WortheD, 1873: Qeol. Sar. Illinois, vol. V, 

p. 243, pi. vlli, fig. 2. 
Sirotocrinus umbrosus Meek & Worthen, 1873: Qeol 8ur. IUIdoIb, vol. V, 

p. 360, pi. vill, flg. 6. 
Teliocrinus umbrosus Wachsmath and Springer, 1881 : Proc. Acad. Nat. 

Scl., Phila., p. 328. 
Ttliocrinus umbrosus Keyes, 1890: Am. Naturalist, vol. XXIV, p. 264, 

pi. vlil, flg.4. 
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Oalyx large, somewhat nrceolate, ezpanding above, mod- 
erately convex ventrally; above tbe oostals extended into a 
very marked horizontal rim, which is formed by the anohylosed 
brachials op to the sixth order. Otherwise the forms of the 
genos are like Actinocrinos. In ornamentation the species 
vary considerably — some individuals showing well-defined 
ridges radiating from the center of each dorsal plate, others 
with the central nodosities large, and covering nearly the 
entire area of each plate. 

Horizon and localities, — Lower Oarboniferons, Upper 
Burlington limestone : Ash Orove. 

The characters above enamerated are chiefiy generic. 
The species are distingaished from one another by their scolp- 
toring principally. The thin, peripheral rim has led some wri- 
ters to suppose that all the forms of this group are closely 
related to and should be united with Strotocrinus ; but this 
view does not now appear to be the correct one. For, as sat- 
isfactorily shown by Wachsmuth & Springer, the two sections 
should properly be regarded as distinct generically, since in 
the one the long anal tube unites it with Actinocrinus, and in 
the other the anal opening is a mere perforation in the test. 
Furthermore, morphological comparisons seem to indicate that 
Strotocrinns was derived from Actinocrinus through Physeto- 
crinus ; while the genus under consideration was an independ- 
ent off- shoot of the typical form of the family. 

Tellocrlnus liratus ( Hall). 
Plate zxlv, flg. 8. 
AcHtwcrinus liraiut Hall, 1851 : Oeology Iowa, vol. I, Supp., p. 4, flg. 3. 
AeHnocrinua nUfumbro9ua Hall, 1861 : Oeology Iowa, vol. 1, 8upp. , p. 3. 
Siroioerinua liraiua Itfeek & Wortheo, 1868 : Qeol. Sur. IlliDOis, vol. II, 

p. 190. 
Siroioerintu lirtUus Meek & Worthen, 1876: Oeol. Sar. IIUdoIb, vol. y,p. 

356, pi. Yli, flg. 2. 
TBlioerinua lirahia Waohsmuth & Springer, 1881 : Proc. Acad. Nat. Sci., 

Phila., p. 323. 

This species differs from T. umbrosusj chiefly in the orna- 
mentation of the calyx, which consists of a se7ies of sharp 
parallel ridges passing from one plate to another, instead of 
mere convexities. 
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Horizon and localities.— how er Oarboniferooe, Upper Bur- 
lington limestone : Ash Grove ( Greene county ). 

Physetocrinus ornatus (Hall). 

Plate xxiv. flg.7. 

AdinocfinvB ornatus Hall, 1868: Geol. Iowa, vol. I, p. 683, pi. z, fig. 12. 
Aetinoerimis aenarius Hall, 1860 : Qeol. Iowa, vol. I, Supp., p. 26. 
Phyaeiocnnus ornatus Meek & Worthen, 1873 : Geol. Sur. Illinois, vol. V, 

p. 349. 
Phyadoerinua oinalua Kejes, 1890: Am. Naturalist, vol. XXIV, p. 264, 

pi. viii, fig. 6. 

Calyx like in P. ventricoausj but with a more depressed or 
nearly flat ventral surface. Plates of the dorsal cup not very 
convex and the ridges more continuous, forming well-defined 
concentric triaugles. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana, Sedalia. 

Physetocrinus ventrlcosus (Hall). 

Aeiinocrinua ventriecaua Uall, 1868: Geol. Iowa, vol. I, p. 696, pi. xl, dgs. 

6a-b. 
Aetinocrinua subventrieoatia McChesuey, 1860: Desc. New Pal. Foss., p. 21. 
Aetinoerinua aubventricoatia McChesDey, 1867 : Trans. Chicago Acad. 8ci , 

vol. 1, p. 1, pi. iv, fig. 6. 
Phyaetocrinua ventriooaua Meek A Worthen, 1873 : Geol. Sar. Illinois, vol. 

V, p. 349. 

Calyx snbglobose; the dorsal cup occupying about two- 
thirds the entire height. Ventral side very much arched, 
strongly lobed and folded around the margin : made up of a 
multitude of small ossicles which are often spinous. Anal 
opening a simple perforation in the test, and situated near the 
center of the disk. Free arms long, slender, and more or less 
angulated along the sides. In all other respects the arrange- 
ment of the plates is as in Actinocrinus. Surface of each 
piece in the dorsal cup very convex, and marked sets of three 
or more ribs running from the center of each plate to the 
adjoining ossicles, while at the corners of each plate is a small, 
deep, pit-like depression. 

Horizon and localities. — Lower Oarboniferous, Upper 
Burlington limestone: Hannibal, Sedalia. 
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Strotocrinus regalis (Hall). 

PUte xxly, (Ik. 9. 

AetinoerinuB regalU Hall, 1859 : Geology Iowa, vol. I, Supp., p. 38. 
Aeiinocrinua 9peei(mta Meek & Worthen, 1860: Proc. Acad. Nat. Scl , 

Pbila., p. 38. 
Slroioerinus regalia tfeek & Worthen, 1866: Geol Sar. lUiDols, vol. 11, 

p. 192, pi. xvU figB. 6a-b. 
StrotoerinuH bloomfieldenBia Miller, 1880: Jour. CiDclnn&ti Soc. Nat. Hist., 

vol. II, p. 258, pi. zy, flgp. 6-6a. 
Strotoerinus bloomfieldmM Miller, 1881: Jour. ClDcioDati Soc. Nat. Hist., 

vol. IV, p. 7, pi. i, fig. 6. 
Strotocrinus regalis Keyed, 1890: km Naturalist, vol. XXIV, p. 224, pi. 

vili,flg.7. 

Oalyx very large, massive, obcoDio, with a broad horizoa- 
tal rim around the region of the arm bases. Ventral parts flat, 
greatly extended laterally. Stem oircalar in crosS-section, long, 
rather small, with a pentagonal central canal. Basals very 
large, forming a deep, trancated basin. Badials very large, 
hexagonal, mach longer than wide. First and second costals 
of equal size ; other brachials to the twelfth order large, firmly 
anchylosed to the lower pieces of the free arms for a consider- 
able distance, and forming a wide decagonal, horizontal exten- 
sion around the peripheral margin of the calyx. Tegmen com- 
posed of a large number of small, subspinous plates ; with a 
subcentral perforation. Arms 100 to 150 in number, slender 
and fringed with long pinnules. Surface of the dorsal cup 
highly ornamented by a complex series of sharp, elevated ridges, 
radiating from the center of each plate to the centers of the 
adjoining pieces, the whole dividing the area into intricate sets 
of concentric triangles. 

Horizon and localities.— Jjowbt Carboniferous, Upper Bur- 
lington limestone : Ash Orove, N«w Bloomfield, Hannibal. 

This magnificent form is seldom found in good preservation. 
The crown often attains a vertical measurement of 10 or 12 
centimeters and a width of even greater dimensions. There 
are probably but two species as yet known of this genus; 
though half a dozen or more specific names have been pro- 
posed for different individuals from various localities. 8. 
Bloomfieldensis^ described by Miller from casts found at New 
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Bloomfield, Missouri, is manifestly identical with 8. BegalU, as 
subsequent flgares of testiferous specimens well show. 

Stegranocrinus concinnus Shdmakd. 

AeHnoerinus eondnnm Shamard, 1855 : Geol. Sur. Missouri, 1st and 2Qd 

Ann. Reps., p. 189, pi. A, fig. 5. 
Aetmocrmu9 validus Meek A WortheQ, 1860 : Proo. Acad. Nat. Set., PhUa., 

p. 384. 
AdinocrinuB eoneinnuB Meek A Worthen, 1866: Geol. Sar. Illinois, vol. II, 

p. aOO, pi. XV, tigs. 9a-b. 
Steganoerinus eoneifmua Waohsmuth db Springer, 1881: Proc. Acad. Nat. 

Sci., Pbila., p. 325. (Revision, p 151.) 

Calyx much larger than in 8. araneolu$j snbglobose, but 
becoming pentalobate at the bases of th,e radial appendages. 
The sculpturing in the dorsal cup consists of a more or less 
well-defined node at the centers of the ossicles, each of which 
is connected with the nodes of the contiguous plates by a rather 
prominent ridge ; within the triangular spaces thus formed are 
from one to three smaller and less noticeable concentric ele- 
vations. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Marion county, Springfield (Greene county) ; 
Einderhook (Illinois). 

Steganocrlnus sculptus (Hall). 

Aetinocrinus aeulptua Hall, 1858 : Geology Iowa, vol. I, p. 582, pi. z, figs. 

lla-b. 
Sieganocrmus aeulptua Meek & Worthen, 1866: Geol. Sur. Illinois, vol. II, 

p. 198. 

Closely resembling 8. ooncinnusj but more lobate,and more 
highly sculptured. 

Horizon and ZocaZi/jg^.— Lower Carboniferous, Lower Bur- 
lington limestone : White Ledge ( Marion county ). 

Steganocrlnus araneolus (Meek & Worthkn). 

Aciinoerinua araneolua Meek & Worthen, 1860: Proc. Acad. Nat. Sci., 

Phila.,p.387. 
Steganoerinua araneolua Meek & Worthen, 1866: Geol. Sur. Illinois, vol. II» 

p. 198, pi. XV, fig. la-b. 

Calyx very much broader than high, strongly pentalobate ; 
dorsal cup nearly flat. Surface of the plates in the dorsal cup 
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marked by broad, angular ridges, extending from one plate to 
another and becoming somewhat depressed as they cross the 
sutures; these ribs are rendered more prominent by the exca- 
vated corners of each ossicle. Ventral pieces more or less 
conspicuously spinous. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Kinderhook ( Illinois) ; Burlington ( Iowa). 

Steganocrinus pentagonus (Hall). 

Plate zxiT, Off. 9. 

AeHnoerinuB perUag<mwi Hall, 1868: GeoL Iowa, vol. I, p. 677, pi. x, flga. 

6a-b. 
SUganoerinus pmtagonm Meek & Worthen, 1866: Qeol. Bar. IllinolB, vol. 

II, p. 198. 

Steganocrinus pentagonus Meek & Worthen, 1868 : Oeol. Bar. IllinolB, vol. 

III, p. 474, pi. xvl, fig. 8. 

Galyx of medium size, about as broad as high, somewhat 
stellate, with the general arrangement of the ossicles as in Ac- 
tinocrinus, but radially produced into long, slender, cylindrical 
extensions, from which a large number of free arms are given 
off. Surface of the dorsal cup ornamented by rather well-de- 
fined ridges running from the center of each plate, where they 
form an indistinct nodosity, to the centers of the adjoining ossi- 
cles ; ventral pieces nearly smooth except toward the base of 
the anal tube, where they become spinous^ 

Horizon and localities. — Lower Carboniferous, Lower 
Burlington limestone: Louisiana. 

Platycrinus brittsi Millkr. 

PUOycrinus brittsi MlUer, 1891 : Geol. Sur. MiSBoarl, Bal. 4, p. 23, pi. ill, 
figB. 3-4. 

Oalyx cup-shaped, flattened below ; plates smooth ; basals 
less than one-fourth the height of the dorsal cop; radial 
about as wide as high. 

Horizon and localities. — Lower Carboniferous, Chouteau 
limestone : Sedalia. 

Platycrinus ollicula Millbr. 

Platgcrinua ollum la Miller, 1891 : G^ol. Sur. Mlseourt, Bal. 4, p. 19, pi. 11* 
figB. 7-8. 
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Oalyx small, very broad at the base, slightly expanding 
above, with plates smooth and satnres impressed ; basal disk 
very low, nearly as wide as the greatest breadth of calyx; 
radials almost rectangular. 

Horizon and locality. — Lower Carboniferous, Chontean 
limestone : Sedalia. 

Platycrinus absentivus (Millkr). 

PUUyerinus absetUUms Miller, 1891: Qeol. Sur. Missoari, Bui. 4, p. 15, 
pi. i, fig. 16. 

A form closely approaching P. pilei/ormis^ but much 
smaller and more delicate. 

Horizon and localities. — Lower Carboniferous, Chouteau 
limestone : Sedalia. 

Platycrinus aequiternus (Miller). 

PlaiyerinuB ctguiUmuB Miller, 1891: Oeol. Sur. MiBBonri, Bui. 4, p. 14, 
pi. 1, fig. 13. 

Calyx somewhat resembling that of P. allophyluB^ but 
spreading more rapidly and without the annulated base. 

Horizon and localities. — Lower Carboniferous, Chouteau 
limestone: Sedalia. 

Platycrinus annosus Millbr. 

Plahfcrinua anno9us MUler, 1891: Oeol. Bur. Missouri, Bui. 4, p. 14, pL i, 
fig. 12. 

Calyx like that of P. pileiformis^ but much smaller. 

Horizon and localities. — Lower Carboniferous, Chouteau 

limestone : Sedalia. 

Platycrinus allophylus (Millkr). 

Platyermua allophylus Miller, 1891: Qeol. Sur. Missouri, Bui. 4, p. 9, pK 
i, figs. 3-4. 

Calyx obconical, truncated and expanded below ; basals* 
high, with a more or less well-defined annulation around the 
margin of the flattened truncation ; radials rather small, pro- 
tuberant at the arm base ; facets large ; surface smooth. Stem 
rather stout. 

Horizon and localities — Lower Carboniferous, Chouteau 
limestone: Sedalia. 
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Platycrinus discoideus Owkn & Shumard. 

Plaiyerinua 4iaeoideus Owen A Shumard, 18W : Joar. Acad. Nat. ?oi., Phlla., 

(2), vol. II, p. 68, pi. yli^fig. 1. 
PlaiyerinM$ diaecndeua Owen & Shamard, 1852: Geol. Sur. Iowa, Wis- 

coDsin aad Mlnnetota, p. 688, pi vA., figs. la-b. 
PlaiyeHnui muUibrachiatu$ Meek & WortheD, 1861: Proo. Acad. Nat. 8ci., 

Pbila., p. 134. 
PUUycrinuB exeavatus Hall, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 286. 
PUUycrinua gorbyi Miller, 1891 : Oeol. Bar. Missouri, Bui. 4, p. 16, pi. 1, 

fig. 14. 
PlatyerinuBpulehellus Miller, 1891: Qeol. Sur. Missouri, p. 11, pi. I, fig. 7. 
P^o^ycrtnuteavuf Hall, 1853: Oeologflowa, vol. I, p. 627, pi. vlii, figs. 

la-b. 

Grown large, spreading. Calyx broad, depressed. Dorsal 
cop basin-shaped, very shallow ; basals forming a flat, penta- 
gonal disk, radials broad, often slightly protuberant at the arm 
bases. Ventral side low, hemispherical. Arms stont. Orna- 
mentation quite variable, nsaally made np of nodes and gran- 
ales, which frequently are confluent, forming concentric rows 
aronnd the arm bases and column; arms also covered with 
granules and small wrinkles. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone: Hannibal, Louisiana, Sedalia. 

Platycrinus discoideus is a very variable form, as may be infer- 
red from the specific names it has received. It was one of the 
first species of the genus recognized in the Mississippi valley. 
P. gorhyi and P. pulchelluSy recently described by 8. A. Miller, 
appear to belong to Owen & Shumard's type. At Burlington, 
Iowa, where the original specimens were found, variations as 
great as is represented by these two forms are to be noted, 
with a complete series of.intergradations. 

Platycrinus subspinosus Hall. 

PUUyerinuB sttbspinoaui Hall, 1868: Geology Iowa, vol. I, p. 636, pi. viii. , 

figs. 9, 10. 
Plaiyerinua 8ubapina9us Meek A WortheD, 1866: Geol. Sar. Illinois, vol. 

II, p. 173, pi. XV, fig. 0. 
PkaycrinuB aubapinoaua VLeek & Wortben, 1873: Geol. Sar. Illinois, vol. 

V, p. 462, pi. xi, fig. a. 
Platycrinus oceidentaUa Miller, 1890: Geol. Sar. Missouri, Bal. 4, p. 10, 

pi. i, fig. 66. 
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The calyx of this form closely resembles that of P. diaeoi- 
deus. The basal disk, howeyer, is smaller, the radials at the 
arm bases more protaberant, and the plates are asaally smooth. 

Horizon and looalities. — Lower Oarboniferoas, Lower Bur- 
liDgtOQ limestone : Louisiana, Sedalia. 

Platycrlnus praanuntius Wachsmuth & Bpbinobr. 
Piafycrinua promuniiua Wachsmuth & Springer, 1878: Proc. Aoad. Nat. 

Sol., Fhiia., p. 249, photo, pi. ii, figs. 1-2. 
Plaiyerinua sulcatm Miller, 1891 : Oeol. Sar. MltBonri, Bnl. 4, p. 16, 

pi. 11, flg. 2. 

Oalyx large, basin-shaped, composed of extremely heavy 
plates ; basal disk deeply concave, but elevated towards the 
margin, which is beveled ; radials wider than high, broadly 
beveled. Surface marked by indistinct wrinkles and nodes. 
Oolnmn large, heavy. 

Horizon and (ooalftie^.— Lower Carboniferous, Burlington 
limestone : Sedalia. 

Platycrlnus pileiformls Hall. 
Plate xxY. flg. 5. 

Platycrinm piUiformU Hall, 1868: Geology Iowa, vol. I, p. 529, pi. vill,' 

flgs. 3a-c. 
Plaiycrinus pUeiformU Keyes, 1890: Proo. Acad. Nat. Bel., Phila., p. 

181, pi. ti, fig. 6. 
PiatycrinuB carchenum Miller, 1891 : Geol. Sar. Mlssonri, Bnl. 4, p. 23, 

pi. Ill, flgs. ft-7. 

Oalyx similar to that of P. aqualia^ but more regularly 
rounded below, and columnar &cet small and circular instead 
of large and elliptical. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone: Sedalia, Hannibal; Kinderhook (Illinois). 

Platycrlnus pratteni WoRxkKN. 
PUUycrtnui planus Oweo & Bhamarcl, 1850: Jour. Aoad. Nat. Scl., Phila., 

(2), vol. II, p. 57, pi. vll, flg. 4b. 
Platyennu$ planus Owen & Shamard, 1852 : U. 8. Gtooi. Sar. Wltoonsln, 

Iowa and Mlnoesota, p. 587 ( in part), pi. vA, fig. 4b. 
PUUycrinua prattmi Worthen, 1860 : Trans. St. LouiB Aoad. Soi., vol. I, 

p. 569. 
Platycnnus planus Bfeek & Worthen, 1868: Oeol. Sar. Illinois, vol. Ill, 

p. 469, pi. xvi, fig. 6. 
Platycrlnus aedivus Sillier, 1891 : Oeol. Bar. Missoari, Bui. 4, p. 12, pi. i, 

figs. 9-10. 
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Oaljx large, ovoid ; basals tall, nearly as high as the ra- 
dials, which are slightly protaberant at the arm bases. Surface 
glabrate. 

Horizon and localities^ — Lower OarboDiferous, Lower Bar- 
liDgtOQ limestone : Sedalia. 

Platycrinus sampsoni Millbr. 

Platycrinus aampioni Miller, 1891 : Geoi. Snr. MlBBoari, Bui. 4, p. 13, pi. i, 
fig. 11. 

Oalyx large, cylindrical, rounded below: basal disk shal- 
low ; radials nearly twice as high as wide ; arm facets rather 
small. Sarface smooth. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Ash Grove ( Oreene county), Sedalia ; Burlington 
( Iowa ). 

Miller's type is an internal cast in chert and is really too 
imperfect to deserve recognition. The form is, however, very ' 
characteristic and is widely distributed geographically. Speci- 
mens with the calyx preserved have been found at Burlington 
and elsewhere. 

Platycrinus americanus Owbn A Shdmard. 
Plate xxT, flgs. 2i-b. 

Plaiperinut americanui Owen ft 8hamard, 185U; Joar. Aoad. Nat. 8oi., 

PhilaM(2), vol. II, p. 89, pi. xi, tig. 1. 
Plaiycrinu9 amerieanua Owen & 8hamard, 1853: Geol. Bar. Iowa, Wiaoon- 

alD and Minnesota, p. 694, pi. vB, fig. 1. 
Platycrinus truneatu9 Hall, 1858 : Oeology lowa, vol. I, p. 637, fig. 69. 
PUUyerinus atruUtUis Miller, 1891 : Geol. 8ar. MlBBoari, Bal. 4, p. 19, pi. 11, 

figs. 9-10. 
PUUyerinus broadheadi Miller, 1891 : Oeol. Bar. Miaioari, Bui. 4, p. 21, 

pi. ii, fig. 16. 

A form similar to P. burlingtonensiSy but smaller, and with 
the ventral side not so elevated. The sculpturing of the calyx 
differs greatly in diflferent individuals ; in some specimens the 
plates are nearly smooth ; in others confluent nodes border the 
sutures. 

Horizon afid localities —Lower Oarboniferous, Lower Bur- 
lington limestone : Sedalia, Louisiana, Hannibal ; Einderhook 
(Illinois) ; Burlington (Iowa). 



200 OBINOIDS. 



Platycrinus burlingtonensis Owbn & Shomard. 

Plaiycrinua burlingionenais Owen & Shumard, 1850: Jour. Acad. Nat. Sol., 

Phila.,(2),yol. II, p. 60, pi. yil, fig. 5. 
PlatycrinuB burlingionetma Owen & Shumard, 1862: G^ol. Sar. Iowa, WiB- 

consin and Minnesota, p.' 589, pi. vA, fig. 5 
PlaiycrinuB exaertua Hall, 1858 : Geology Iowa, vol. I, p. 589, fig. 61. 
Platycrtnua inomaiu* McChesney, 1860: Desc New Pal. FosB., p. 6. 
Plaiycrinua burlinfftonenaia McCbesney, 1867: Traus. Chicago Acad. Scl., 

vol. I. p. 9, pi. Iv, fig. 3. 
Plaiycrinua burlingionenaia Meek & Worthen, 1873: Geol. Sor. Illinois, vol. 

V, p. 452, pi. ill, figs. 6a-c. 
Platycrinua laniua Miller, 1891: Geol. Sur. Missouri, Bui. 4, p. 17, pi. 2, 

figs. 3<4. 

Oalyx small, sabglobose, basal oup low ; radials slightly 
protaberant at the arm bases ; satares impressed. Plates of 
the ventral side large, nodose ; anal opening at the end of a 
small, stoat tube. 

Horizon and ?ocait^te«.— Lower Oarboniferous, Lower Bur- 
lington limestone : Sedalia, Hannibal. 

Platycrinus aequalis Hall. 

Plaiycrinua cequalia Hall, 1861 : Deso. New Species Crlnoids, p. 117. 
Plaiycrinua cequalia Meek & Worthen, 1873 : Oeol. Sur. Illinois, vol. V, p. 

456, pi. ill, figs. 8-8c. 
PlaiycHnua baiiola Miller, 1891: Gheol. Sur. Missouri, Bui. 4, p. 22, pi. iii, 

figs. 1-2. 

Oalyx cup-shaped, regularly rounding below to the col- 
umnar facet, which is elliptical in outline and very slightly pro- 
tuberant; basal portion about one-fourth the height of the 
dorsal cup, with sutures almost obliterated ; radials slightly 
longer than wide, with impressed sutures. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Sedalia, Louisiana. 

Platycrinus sculptus Hall. 

Plaiycrinua aculptuaK%\\^ 1859: Geol. Iowa, vol. I, p. 536, pi. viil, fig.ll. 
Plaiycrinua roiundua Miller, 1891: Geol. Sur. Missouri, Bui. 4, p. 20, pi. 
il, figs. 11-12. 

Calyx about as high as broad; regularly rounded below; 

basals occupying a little over one-third the height of the dorsal 



OBINOIDS. 201 

cap. OrnamentatioQ similar to P. saffordi^ bat with the taber- 
oles covering the plates and arranged in concentric rows aroand 
the colamn and arm-bases. 

Horizon and locaUties. — Lower Oarboniferoas, Lower Bar- 
lington limestone : Sedalia. 

Platycrinus halli Shumard. 
Plate xTVf fig. 8. 

Platycrinm planus f Hall, 1858: Qeol. Iowa, vol. I, p. 633, pi. yiii, Age* 

6a-b. 
PUUycrinui halU Shumard, 1865: Trans. St. LouU Aoid. Sol., vol. II, 

p. 388. 
PlatyerinuB halli Sieek & Wortheo, 1875: Gaol. Sur. Illinois, yol. V. p. 

454, pi. ill, flga. 3-3(1. 
Platffcrinua aeelivua Miller, 1881: Geol. Sur. Mlssoari, Bal. 4, p. 12, pi. i, 

figs. 9-10. 

Galyx large, sabglobose, heavy; basal cap bowl- shaped, 
with colamnar scar circular ; radials a little higher than wide ; 
ventral side hemispherical, composed of large, heavy plates 
which are convex externally; arms 12 to 16 to the ray. Sar-. 
face smooth, or occasionally with indistinct folds or obtase 
ridges. 

Horizon and localities. — Lower Garboniferoas, Upper 
Barlington limestone : Ash Grove (Greene coanty) ; Burling- 
ton (Iowa). 

Platycrinus bonoensis Whitb. 

PUUycrinua bonoen$is White, 1879: Proo. A.cad. Nat. Sol., Pliila.,p. 30. 
PUUycHnu9 bonoensis White, 1883: U. S Geol. A Gheog. Sur. Terr., 12 

ADD. Rep., p. 160, pi. xl, fig. 5a. 
Plaiycrinus cBtemalis Miller, 1891: Geol. Sar. Missouri, Bui. 4, p. 11, 

pl.l.fig. 8. 

A small form with smooth, bowl-shaped calyx, stout arms, 
six to the ray, and heavy stem. 

Horizon and localities. — Lower Carboniferous, Eeokuk 
limestone: Boonville. 
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Platycrinus boonvillensis Miller. 

Platyerinua boontfillenna Miller, 1891: Qeol. Sar. MiSBOurl, Bui. 4, p. 8» 
pi. 1, fIgB. 7-8. 

Much like P. halli apparently, bat with the radials some- 
what wider than high. 

Horizon and locality. — Lower Oarboniferoas, Keokak 
limestone : Boonville. 

Platycrinus saffordi Taoosr. 

Plat« xxY. fig. 1. 

Platycrinus saffordi Troost, MS. 

Platycrinus saffordi Hall, 1858: Oeol. Iowa, vol. I, p. 634, pi. XTiil, fIgB. 
6-6. 

Oalyx of medium size, urn-shaped, truncated below ; basal 
cup high, niearly one-half the height of the dorsal cup ; surface 
smooth, with a row of prominent pustules bordering the 
sutures on each plate, and on the radials running from the 
lower corners to the arm bases ; in this triangular space are 
frequently several more or less distinct horizontal rows of 
tubercles. Ventral side moderately elevated. 

Horizon and localities — Lower Garboniferous, Keokuk 
limestone : Wayland ( Olark county ) ; Warsaw ( Illinois ). 

Platycrinus sarae Hall. 

Platycrinus sarce HaU, 1858: Geology Iowa, vol. I, p. 673, pi. zviii, fig. 4. 
Platycrinus sarce Shumard, 1865: Trans. St. LouIb Acad. Bel., vol. U, p. 
390. 

Oalyx subglobose; surface smooth; arms long, rather 
slender, six to the ray. 

Horizon and localities* — Lower Carboniferous, Saint Louis 
limestone : Saint Louis. 

Eucladocrinus pleuroviminus (Whitb). 

Platycrinus discoideus B%\1, 1858: Oeol. Iowa, vol. I, p. 535, pi. vili, figs. 

8a-b ( not Owen & Shumard, 1850). 
Platycrinus pleuroviminus White, 1863: Proo. Boston Soo. Nat. Hist, vol. 

IX, p. 17. 
Platycrinus ( Eucladocrinus ) pleurotnminus Meek, 1870 : Am. Joar . Sol . 
Eucladocrinus pleuroviminus Wachsmuth A Springer, 1881 : Proc. Acad. Nat* 

Sci.,Phila.,p. 251. 
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Oalyx large, massive, basin-shaped, and in all respects as 
in Platycrinns. Surface ornamented by coarse wrinkles. 

Horizon and localities. — Lower OarboniferouSi Upper Bur- 
lington limestone : Ash Orove, Sedalia, Hannibal. 

Usually only the calyx or scattered calycinal plates are 
found, and therefore the true distinction between this form and 
Platycrinns is not apparent. Instead, however, of having a 
small number of arms springing in clusters from each radial, 
there are long radial extensions, bordered on each side by many 
arms, as in Steganocrinus. 

Dichocrinus lineatus Mbbk & Worthbn. 

Diehocrifius Uneaius Meek & Worthen, 1869 : Proo. Acad. Nat. Set , Phila.» 

p. 69. 
DicKoerinuB Uneatu$ Meek A Worthen, 1873 : Qteol, Sur. Illinois, vol. V, p. 

440, pi. Ill, fig. 1. 

Similar to D. striatuSj but smaller, and with much finer 
sculpturing. 

Horizon and localities — Lower Garboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana. 

Dichocrinus llratus Hall. 

Diehoerinua linUua Hall, 1861 : Deso. New Speotet Crinoids, p. 5. 
Dichocrinut liraiut Hall, 1861 : Boston Jour. Nat. HiBt., vol. VII, p. 290. 

Oalyx of medium size, with broad, shallow basal cup ; ra- 
dials with a rather prominent angularity running from the lower 
angles on each side to the base of the free arms. SurCace other- 
wise smooth. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Ash Orove (Oreene county). 

Dichocrinus striatus Owen A Shumard. 
Plate xxY, fig. 8. 

Diehocrinu9 tlriatua Owen A Shumard , 1850: Jour. Aoad. NatSoi., Phila., 

(2), vol. II, p. 62. pi. vll, fig. 10. 
Jhehoerinut ttriatm Owen & Shumard, 1852 : U. S. G^ol. Sur. Iowa, Wls- 

oonsin and Minnesota, p. 680, pL vA, fig. 10. 

Oalyx rather above medium size, subglobose. Surface or- 
namented by large rounded ridges running longitudinally from 
the base to the top of the radials. 
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Horizon and Localities. — Lower Garboniferoas, Upper Bur- 
lington limestone : Ash Orove. 

Dichocrinus ficus Casskday & Lyon. 

Dichocrinua ficus Casseday & Lyoo, 1860 : Proc. Am. Acad. Arts and Sci., 

voJ. V, p. 24. 
DUhocHnus flcua Meek & Worthen, 1873: Qeol, 8ur. IlllnoU, vol. V, p. 

600, pi. xiy, fig. 2. 
Dichocrinua coxanua Worthen, 1882 : Illinois State Mus. Nat. Hist., Bui. 1, 

p. 35. 
Dichocrinua coxanua Worthen, 1883: Geol. Sur. Illinois, vol. VII, p. 313, 

pi. xzyll, fig. 7. 
Dichocrinua parvulua Miller, 1891: Geol. Sur. Missouri, Bnl. 4, p. 27, 

pi. Iv, figs. 7-8. 
Dichocrinua humbtrgi Miller, 1891 : Oeol. Sur. Missouri, Bui. 4, p. 26, pi. ill, 

figs. 9-10. 
Dichocrinua humbcrgi Miller, 1891 : Geol. Sur. Indiana, 17th Ann. Hep. , adv. 

sheets, p. 36, pi. vi, fig. 38. 

Calyx higher than wide, somewhat conical. Basals two in 
number, of equal size, forming about one-half of the dorsal cup. 
Badials very large, oblong, with well-defined articular facet, for 
the support of the brachials, which occupies about one-half 
the width ; oostals very small, the second supporting two arms. 
Arms slender, biserial ; pinnules long and stout, two to the 
ray. Anal plate very large, similar to the radials and in the 
same circlet. Ventral side flattened. Surface of plates smooth. 
Stem circular. 

Horizon and localities, — Lower Carboniferous, Keokuk lime- 
stone : Boonville ; Keokuk (Iowa). 

The species of Dichocrinus are readily mistaken for those 
of Platycrinus, but may easily be distinguished by having two 
basal pieces instead of three, as in the latter genus, and in 
having six large plates in the second circlet instead of five. In 
most of the species of this genus rarely more than the dorsal 
cup, or the anchylosed basals, are found, and hence the group 
usually escapes the notice of the majority of collectors. D. 
ficus seems to be a rather widely distributed species and admits 
of considerable variation throughout its range. It was first 
described from Indiana by Casseday and Lyon in 1860 ; and 
since that time has been recognized in several other localities 
where the Keokuk rocks are exposed. D. coxanus of Worthen 
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appears to be the same form, though the figare given in the 
Illinois report is somewhat faulty. S. A. Miller's recently de- 
scribed D. parvulus also seems to be identical with Oasseday 
& Lyon's form. 

Dichocrinus blairi Millxr. 

Plate xxY, flg. 7. 

DichocrinuM blairi Biiller, 1891 : Qeol. Har. Indiana, 17th Ann. Sep. , adv. 
sheeU, p. 36, pi. vlii, fig. 12. 

Olosely related to D. fiouSj but with four arms to the ray 
instead of only two. 

Horizon and locality. — Lower Carboniferous, Keokuk 
limestone : Boonville. 

Talarocrinus simplex ( Shumard ). 

Plate xxT. flg. 6. 

Diehocrinus simplex Shumard, 1857 : Trans. Bt. LouiB Aoad. Set. , vol. I, 

p. 74, pi. i, figs. 2a-h. 
Diehoerinus simplex flail, 1858 : Geology Iowa, vol. I, p. 654, pi. zziii, 

fig8. 12a-b. 
Diehoerinus simplex Wachsmath & Springer, 1881: Proo. Acad. Nat. Set., 

Phlla.. p. 258. 

Dorsal cup small, ovoid, smooth externally, and almost 
indistinguishable from that of a Diehoerinus. Other parts as 
yet unknown. 

Horizon and localities. — Lower Garboniferous, Saint Louis 
limestone : Ste. Mary. 

Although only the dorsal cup of this species is known, 
other forms have been described showing that in the ventral 
structure Talarocrinus is very diflferent from Dichocrinus. In 
the first genus the ventral side is very high, composed of rela- 
tively large plates which are often spiniferous, and the anal 
opening is a mere aperture in the test. In the second group the 
calyx above the radials is low, the plates small and the ventral 
aperture at the end of a short elevation. 
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Pterotocrinus chesterensis ( Meek & Worthkn). 

Dichocrinus (PUroioerinta) chesUnnMu Meek & Worthen, 1860: Proc. Acad* 

Nat. Sol., PhUa., p. 383. 
Pterotoerinua chesUrenaU Meek & Worthen, 1866 : Geol. Sar. Illinois, vol. 

11, p. 292, pi. xxlli, figs. la-c. 

Dorsal cup basin-shaped, aboat twice as broad as high, 
expanding very rapidly from the base to the arm region ; basals 
two in number, large, concave below ; radials about twice as 
wide as high, slightly convex. Brachials of the first, second 
and third orders resting on the upper edge of the radials. Anal 
plate long, nearly as wide as the radials. Arms four to the ray. 

Horizon and localities. — Lower Garboniferous, Easkaskia 
limestone: Chester (Illinois). 

Symbathocrinus worthen! Hall. 

Plate zz¥, flflr. 16. 

Symbathoerinua wortfuni Hall, 1858: Geology lows, vol. I, p. 660, pi. Ix, 
fig. 9. 

Oalyx small, obconic, truncated dorsally. Basals three in 
number, forming alow cup. Badials five, large, quadrangular. 
Arms very long, slender, composed of quadrangular plates 
arranged in single rows—the five together forming along tube. 
Anal plate small, much longer than wide. Stem small, slender, 
round. 

Horizon and localities, — Lower Garboniferous, Burlington 
limestone : Springfield, Hannibal. 

Symbathocrinus dentatus Owbn & Shumard. 

Plat«xxy, fig. 14. 

Sjftnbathoerinus dentatus Owen & Shamard, 1852: Jour. Acad. Nat. Scl., 
Phlla., (2), vol. II, p. 93, pi. xl, fig. 7. 

Symbathocrinus dentatus Oweo & Sbumard. 1852: U. S. Geol. Sur. Wis- 
consin, Iowa and Minnesota, p. 597, pi. vB, figs. 7a-b. 

Very much like S. wortheni, but much larger and more 
robust. 

Horizon and localities. — Lower Carboniferous, Burling- 
ton limestone : Columbia, Springfield, Ste. Genevieve. 
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Symbathocrinus swallovi Hall. 

Symbathocrinus swallovi Hall, 1868: Geology Iowa, vol. 1, p. 672, pi. xvii, 

figs. 8-9. 
Symbaihoerinut blairi Miller, 1891: Geol. Sur. Missonri, Bal. 4, p. 32, 

pi. iy,figt. 13-15. 

Like 8. dentaius^ but more angular in the back of the arms. 
Horizon .and localities.—Lowev Oarboniferoas, Eeoknk 
limestone: St. Lonis county, Boonville ; Keokuk (Iowa). 

Belemnocrinus? sampsoni Miller. 

Plate xxT, flg. 9. 

BelemnocrinuB aampaom Miller, 1890: Qeol. Bur. MUsonri, Bui. 4, p. 26, 
pi. ill, flg. 8. 

Dorsal cup small, thrice as high as wide. Basals large, 
very long and narrow. Badials about two-thirds as high as 
basals, subquadrangular. Arms two to the ray, with the bifur- 
cation on the fourth brachial. Column of medium size, round. 

Horizon and looaliiies. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 

Parisocrinus intermedius( Hall). 

Cyaihocrinua inUrvudiuB Hall, 1858: Geology Iowa, vol. I, p. 627, pi. 

zyiii, fig. 10. 
Pariaocrinua inUrmtdiuB Wachsmuth & Springer, 1879: Proc. Acad. Nat. 

Scl., PhiU., (RevlBion, p. 115). 

This form unites the genera Gyathocrinus, with which it 
agrees in arm structure and manner of articulation, and Pote- 
riocrinus. 

Horizon and localities. — Lower Carboniferou'^, Keokuk 
limestone : Warsaw ( Illinois ). 

Gyathocrinus iowensis Owbn &Shumard. 
Plate XTX, fltf. 11. 

CyatKoerinus iotoeruis Owen A Shumard, 1860 ; Jour. Acad. Nat. Sci., Phila. 

(2), vol. II, p. 63. 
Cyaihoerinus iowensia Oweo A Shumard, 1852 : U. S. Geol. Sur. WiBCon- 

Bin, Iowa and Minnesota, p. 591, pi. 5 A, figs, lla-c. 
Gyathocrinus malvaeeus Hall, 1858 : Geol. Iowa, vol. I, p. 554, pi. Ix, fig. 5. 
Cyai?ioerinu$ divarieatus Hall, 1861: Jour. Boston Soc. Nat. Hist., vol. 

VII, p. 299. 
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Cjfaihoerinua viminalia Hall, 1861 : J oar. Boston Soo. Nat. HiBt., vol. Vll, 

p. 299. 
Cyaihocrinua aamptoni Mtller, 1891 : Geol. Bar. MiSBoarl, Sal. No. 4, p. 

30, pi. It, figs. 9-10. 

Galyx stibglobose, flattened above; sutures impressed; 
infrabasals five, rather large, curving slightly upward. Basals 
very large, the posterior broadly truncated. Badials also some- 
what larger than the basals, with large articulating facets. 
Arms long, slender, bifurcating. Anal plate above medium 
size. Ventral side closed by five large ossicles. Stem round. 

Horizon and localities —Jjowev Carboniferous, Burling- 
ton limestone : Louisiana, Sedalia. 

;Cyathocrinu8 boonvillensis Mnxsa. 

tCyathoerinua boonvilleruU Miller, 1891 : Geol. Sur. Missoarl, Bui. 4, p. 29, 
pi. iv, figs. 3-4. 

Calyx globular, ornamented by double ridges passing from 
the center of one plate to the adjoining plates. Arms stout. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Boonville. 

Cyathocrinus enormis Mbkk & Worthbn. 

Plate xxy, flg. IS. 

Poteriocrinua enormia Meek & Wortheo, 1866: Proc. Acad. Nat. Bel., Phila., 

1866, p. 137. 
Cyathoerinua enormia Meek & Worthen, 1866: Proc. Acad. Nat. 8cl., Phila., 

1866, p. 162. 

Calyx like 0. iotoensis, but thinner and more conical. 
Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone: Hannibal. 

Lecythiocrinus olliculaeformis WHrra. 

Plate xxy, flg. 18. 

Leeyihiocrinua olliculo&formia White, 1880: Proc. U. B. Nat. Mus., vol. 

II, p. 267, pi. i, figs. 4-6. 
Lecyihioerinua ollieulceformia White, 1883: U. S. Geol. Bar. Terr., 12th 

Add. Rep., p. 124, pi. zxzv, figs. 2a and 6. 
Lecyihioerinua adamai Worthen, 1882: Illinois Btate Mas. Nat. Hist., 

Bal. 1, p. 37. 
Lecyihioerinua adamai Worthen, 1883 : Geol. Sur. lUlnols, vol. VII, p. 317, 

pi. zzzi, figs. 8a-d. 
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Oalyx snbovoid, somewhat higher than wide ; plates thin ; 
infrabasals small ; basals very large, maoh longer than wide ; 
radials aboat two-thirds the size of the ba'sals, with small 
articular facets. Surface smooth. 

Horizon and localities, — Oarboniferous, Upper Goal 
Measures : Kansas Oity. 

Barycrinus spurius (Hall). 

CyathocrinuB apuriua Hall, 1858 : Qeology Iowa, vol. I, p. 625, pi. xviii, figs. 

7, 8. 
Baryermua spurius Meek A Worthen, 1868: Proo. Acad. Mat. So!., Phlla., 

p. 540. 
Barycrinus spurius Worthen, 1890: Geo!. Sur. IliioolB, yd. VIII, p. 99, pi. 

ziv, fig. 4. 

Oalyx cup-shaped, with massive plates, which are convex, 
and depressed at the corners. Infrabasals five in number, 
rather small, and together forming a small pentagonal disk, 
which is nearly hidden by the heavy column. Basals very 
large. Badiala a little larger than the basals, unequal in 
size ; articulating facets large, concave, and facing obliquely 
outward. Anal plates two, the lower one very small. 

Horizon and localities —liowev Oarboniferous, Keokuk 
limestone: Wayland ( Olark county ); Keokuk (Iowa). 

Barycrinus hoveyi (Hall). 

Cyaihoerinus hoveyi Hall, 1861: Jour. Boston See. Nat. Hist, vol. VII, 

p. 293. 
Barycrinus hoveyi Meek A Wortheo, 1873: Geol. Sur. Illinois, vol. V, p. 

486, pi. zUi,fig. 1. 
Barycrinus blairi Miller, 1891 : Geol. Sur. Mlssoari, Bui. 4, p. 25, pi. HI, 

figs. 11-13. 

Oalyx similar to that of B. spuriuSj but with the depressions 
along the longitudinal sutures more pronounced. Arms of 
medium length, rather slender, two to the ray usually, though 
occasionally again branching. 

Horizon and localities. — Lower Oarboniferous, Keokuk 
limestone : Boonville ; Keokuk ( Iowa). 
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Barycrinus stellatus (Tboost). 

CycUhocrinua aiellatus Troost, MS. 

CyathoerinuB $tellatu8 Hall, 1858: Qeol. Iowa, vol. I, p. 623, pi. zvi, flge. 

3-8. 
CycUhocrinua qumquehbua Meek & Worthen, 1865: Proc. Acad. Nat. Bel., 

Phlla., p. 160. 
Cyaihocrinua quinquelobua Meek & Worthen, 1868: Geol. Sur. Illinois, vol. 

Ill, p. 519, pi. zx, figs. 6a-b. 
BaryerinuB stellatus Waohsmuth & Springer, 1879: Proc. Acad. Nat. Sci., 

Phlla. (Revision, p. 103.) 

Like B. spurius^ but with large nodositieB od the basal 
plates. 

Horizon and localities, — Lower Oarboniferons, Keoknk 
limestone: Boonville, Ourryville ( Pike county ) ; Keokuk 
(Iowa). 

Barycrinus rhombiferus (Owkn&Shdmakd). 

Poierioerinua rhomhiferua Owen & Shumard, 1850: Jour. Acad. Nat. Scl., 
PhUa.,( 2), vol.11. 

Poteriocrinm rhombiferus Owen & Shumard, 1852: U. 8. Geol. Bur. Wis- 
consin, Iowa and Minnesota, p. 595, pi. 5B, figs. 2a-c 

Barycrinus rhombiferus Wachsmuth & Springer, 1879: Proc. Acad. Nat. 
Sci . , Phlla. ( Revision, p. 103.) 

A small, obconical form with the sutnral depressions very 
marked. 

Horizon and Zo(?aZ^^^e« —Lower Carboniferous, Burling- 
ton limestone : Louisiana. 

Barycrinus magnificus Mkbr & Worthen. 

Flatezxvi.flg. 4. 

Barycrinus magnificus Meek & Worthen, 1868: Proc. Acad. Nat Sci., 

Phlla., p. 340. 
Barycrinus magnificus Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 483, pi. xll, figs. 2a-b. 

Oalyx very large, often having a diametric measurement 
of five or six centimeters; massive. Surface covered with 
small tubercles. 

Horizon and localities,— Itowev Carboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 
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Barycrinus meekianus (Shumard). 

PoUriocrinuB mukianu$ Shamard, 1856: G^l. Sar. Missouri, Ann. Rep., 
p. 188, pi. A, figs, 7a-b. 

Oalyx similar to B, spurius. 

Horizon and localities. — Lower Garboniferoas, BarliDgton 

limestone : Moant YernoD. 

Poteriocrinus brittsi Mellbr. 

Poterioerinus britin Miller, 1891: Oeol. Bar. Missouri, Bui. 4, p. 30, pi. 

iv, tigs. 5-6. 
Poierioerinus agnatua Miller, 1891: Geo!. Bur. Indiana, 17th Ann. Rep., 

ady. sheeU, p. 43, pi. yiii, figs. 6-7. 

Horizon and localities. — Lower Uarboniferoas, Keokuk 
limestone: Boonville. 

Scaphiocrinus missouriensisC Bhumard). 

Plate xxTi, fig. 2. 

Poierxoerinua longidaeiylua Bhumard, 1855: Geol. Bur. Missouri, Ann. 

Rept., p. 188, pi. B, figs. 5a-c. 
PKOeriocrinuB missourierma Bhumard, 1857: Trans. Acad. Sci., Bt. Louis, 

vol. I, p. 80. 
Ptiieriocrinus mUsouriensia Hall, 1858: Geology Iowa, vol. I, p. 669, pi. 

zvii, figs. 7a-b. 
Pt)teriocnnu9 { Seaphioerinua ) miaaouriensU Wachsmuth & Bpringer, 1879: 

Proo. Acad. Nat. Bci., Phila. (Revision, p. 114.) 

Dorsal cup small, obconical ; in&abasals large, nearly equal- 
ing the basals in size ; radials wider than high. Arms very 
long, slender, bifurcating once, twice or even more times ; com- 
posed of slightly wedge-shaped pieces. Ventral side very sim- 
ilar to that of Poteriocrinus. Oolamn circular in cross-section, 
often slightly angular near the calyx. 

Horizon and localities — Lower Oarboniferous, Saint Louis 
limestone : Saint Louis. 

Scaphiocrinus dactyliformis Hall. 

ScaphioerinuH dactyUformia Hall. 1858: Geology Iowa, vol. I, p. 670, pi. 
xvii, fig. 6. 

As compared with D. missouriensis the calyx is much lower, 
angular, and with three arms to the ray. 

Horizon and localities. — Lower Carboniferous, Saint Louis 
limestone : Saint Louis. 
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Scaphiocrinus rusticellus (White). 

Plate xxvl, flg. 1. 

P6terioennu$ rustieellua White, 1863 : Boston Jpar. N^at. Hist., p. 605. 
Scaphiocrinus nisticelliti Wachsmnth & Sprloger, 1879 : Proo. Acad. Nat. 
Soi., Phila. C Revision, p. 113). 

Galyx very smal], ridged. Arms rather large, very long^ 
with stoat pinnules. 

Horizon and looalities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Hannibal ; Burlington ( Iowa ). 

Scaphiocrinus proboscidialls (Worthbn). 

Poierioerinus proboscidialia Worthen, 1875: Qeol. Sar. IlUooiP, vol. VI, p. 

518, pi. zxzi, flg. 1. 
Scaphiocrimia probMddialii Wachsmuth & Springer, 1879: Proc. Acad. Nat» 

Soi., Phila. (Re vision, p. 114). 

Similar to 8. missourienaia, but more robust ; calyx much 
smaller. Arms bifurcating on the third brachial and again on 
the seventh to tenth. 

Horizon and localities. — Lower Oarboniferous, Saint Louis 
limestone : Garondelet ( Saint Louis county). 

Scaphiocrinus scoparius Hall. 

Soaphioerinu$ acoparius Hall, 1858 : Oeology Iowa, vol. I, p. 680, pi. xzv, 
flg. 3. 

A very small form, with a relatively large, smooth calyx,, 
short, stout arms and large pinnules. 

Horizon and looalities. — Lower Carboniferous, Easkaskia 
limestone : Chester ( Illinois ). 

Scaphiocrinus? boonvlllensis Miller. 

Scaphiocrinus boonvillmsis Sillier, 1891 : G^ol. Sar. MiSBOuri, Bui. 4, p. 37, 

pi. V, figs. 1-2. 
Scaphiocrinus contOrietusf Sillier, 1891 : Geol. Sar. Missouri, Bal. 4, p. 3S» 

pi. V, flgs. 3-4. 

A small form, resembling 8. rusticellus, but rather stouter. 
Horizon and localitiefi — Lower Oarboniferous, Keokuk 
limestone : Boonville. 
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Scaphiocrinus? sampsoni Millxr. 

Seaphioerinua aampaoni Miller, 1891: Geol. Bur. Indiana, 17th Add. Rep.. 
advaDce sheeu, p. 46, pi. iz, flg. 12. 

A rather small form of the 8. mi88ourien8is type. 
Horizon and locality. — Lower Oarboniferous, Ohontean 
li m estone : Sedalia. 

Scaphiocrinus? gorby! Miller. 

Scaphiocrinus garbyi Miller, 1891: Geol. Sar. iDdiana, 17th Ann. Rep., 
adv. sheets, p. 46, pi. zii, fig. 16. 

Horizon and localities — Lower Oarboniferous, Keokuk 
limestone: Boonville. 

Scytalocrlnus vanhornei (Worthkn). 

Plate xxTi, flff. 8. 

Poierioerinua vanhornei Worthen, 1876 : Geol. Sar. Illinois, vol. VI, p. 617, 

pi. xzzi,flg8. 2,3. 
SeyialoerinuB vanhornei W^achsmuth & Springer, 1879: Proc. Acad. Nat. 

Soi., Phila. (Revision, p. 118). 

Grown slender, cylindrical. Dorsal cup obconic ; infraba- 
sals large; radials about as large as infrabasals, truncated 
above. Brachials of the first order two, or sometimes only 
one; arms simple, two to each ray, except the anterior, which 
has only one, long, slender, rather stout, and made up of some- 
what wedge-shaped ossicles; pinnules rather long. Ventral 
tube cylindrical. Column pentagonal near the calyx, but grad- 
ually becoming circular below. 

Horizon and localities.— hower Oarboniferous, Saint Louis 
limestone : Saint Louis. 

Scytalocrlnus dactylus (Hall). 

Qraphocrinus daelylua Hall, 1860: Geology Iowa, vol. I, Sapp., p. 89. 
Scytalocrinus daeiylm Wachsmuth & Springer, 1879: Proc. Acad. Nat. 
ScL, PhUa. (Revision, p. 117). 

Basals elongated, quite broad. Surface granulose. 
Horizon and localities — Lower Oarboniferous, Saint Louis 
limestone : Saint Louis. 
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Woodocrlnus elegans ( Hall ). 

PUtexxTl, fig. 5.; 

Zeaerinus elegans Hall, 1858 : Oeology Iowa, vol. I, p. 547, pi. ix, figs. 1-2.. 
ZeacrinM trooetianua Meek A Worthen, 1860 : Proc. Acad. Nat. Sol., Phlla., 

p. 390. 
Zeaerinus seoparius Hall, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 305. 
Zeaerinus saeculus White, 1862: Proc. Boston Soc. Nat. Hist., vol . IX, 

p. 12. 
Zeaerinus elegans Wachimuth & Springer, 1879 : Proc. Acad. Nat. del., 

PhUa. (Revision, p. 128). 
Woodoerinus elegans Wachsmuth & Springer, 1886: Proc. Acad. Nat. Scl.,. 

Phlla.,p. 166. 
Zeaerinus eommatieus Miller, 1891 : Geol. Sur. Missouri, Bnl. 4, p. 36, pi. 

V, figs. 10-11. 

Grown elongate pyriform. Dorsal cap shallow, basin- 
shaped, with a rounded concavity for the reception of the stem, 
and occupied by the infrabasals ; basals relatively large. Anal 
side similar to Poteriocrinns. Radials rather large. Arms 
bifurcating, broad, flattened outwardly, and closely appressing 
one another ; arm-plates short, very wide, rectangular. Oolumn 
small, circular in cross-section. 

Horizon and looalities. — Lower Carboniferous, Lower 
Burlington limestone: Louisiana. 

Woodoerinus pocillum (Miller) 

Zeaerinus poeUlum Miller, 1891 : Geol. Sur. Missouri, Bnl. 4, p. 28, pi. Iv^ 
Hgs. 1-2. 

Horizon and localities, — Lower Oarboniferous, Eeokuk: 
limestone : Boonville. 

Zeaerinus magnolideformis (OwsN^bSHUMARD). 

C$fat?ioerinus magnoHcefomm OwcD & Shumard, 1816: Researches Garb. 

Rocks EcDtacky. 
Zeaerinus magnoliceformis Troost, 1860 : Gat. GrlDOids Tennessee. 
Zeaerinus magnoliceformis Hall, 1858 : Geology Iowa, vol. I, p. 684. 

Very similar to certain species of Woodoerinus, but has 
much smaller infrabasals and basals and much larger radials. 

Horizon and localities — Lower Oarboniferous, Kaskaskia 
limestone : Chester ( Illinois ). 
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Hydreionocrinus acanthophorus (MeekA Worthkn). 
Plate xxYi, fig. 6. 

Zeacrinua {Hydrtionoerinu» 9) aeanihophona Meek & WortheD, 1870: Proc. 

Acad. Nat. Scl., PhDa., p. 28. 
Zeacrinus {Hydreumocrinua f) acanthophorus Meek & WortheD, 1875 : Geol. 

Sar. liliQoU, vol. V, p. 563, pl,^xiv, figs, lla-h. 
Hydreionocrinua acanthophorus Wachsmath & Springer, 1879 : Proc. Acad. 

Nat. Scl., Phila. ( RevUion, p. 131). 

Crown subcylindrical. Dorsal cup very short, basin- 
shaped, concave below; infrabasal disk small, hidden by the 
colamn ; basals five, rather small, four of them of equal size, 
the fifth somewhat smaller than the others, longer, and slightly 
carved at the end, which is truncated for the support of one 
of the anal pieces ; radials rather large, much wider above than 
below, strongly curved, straight along the upper edge. First 
brachials somewhat smaller than the radials, pentagonal. Arms 
rather slender, bifurcating on the second plate. Plates of the 
anal side arranged as in Wopdocrinus. Ventral sac about 
equaling the length of the arms, relatively narrow, but gradu- 
ally widening upward, until near the top it abruptly spreads 
out horizontally to about the greatest width of the calyx ; the 
upper surface is flat, composed of numerous small polygonal 
pieces, and bordered by a dozen or more large, flattened ossi- 
cles, which bear long, heavy spines directed outward all around. 
Surface of calyx smooth. Stem small. 

Horizon and localities — Upper Carboniferous, Upper 
Coal Measures : Kansas City. 

Hydreionocrinus pentagonus Miller & Gurlbt. 

Hydreionocrinus pentagonus Miller A Ourley, 1890: Jour. GineiQDati Soc. 
Nat. Hi8t., VOL XIK, p. 17, pi. ii, figs. 6 7. 

Dorsal cup similar to H acanthophorus j but basal concav- 
ity rather deeper and pentagonal in shape. 

Horizon and locality. — Upper Carboniferous, Upper Coal 
measures : Kansas City. 
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Hydreionocrinus mucrospinus (McCHssyrr). 

Zeacrinus muerospinua MoChesney, 1859 : Deso. New Pal. FoM, p. 10. 
Zeacrinua mucrospinus McChesney, 1867 : TraoB. Chioago Aoad. Sol., yol. 

I, p. 7, pi. lv,flg. 7. 
Hydreionocrinus mucrospinus Wachsmath & SprlDger, 1879 : Proo. Aoad. 

Nat. Sol., Pblla. ( BevlelOQ, p. 131). 

The MisBonri specimens are known only from loose plates. 
Horizon and localities — Upper Oarboniferons, Upper Coal 
Measures : Kansas City. 

Cromyocrlnus globosus ( Worthkn). 

Agassizocrinus globosus Worthen, 1873: Oeol. Sur. IlllQOls, Yol. V, p. 557, 

pi. zzl, figB. 1-4. 
Cromyoerinus globosus Wacbsmatb & Springer, 1886: Proo. Aoad. Nat. 

Sol., Phlla., p. 248. 

Oalyx globose, plates heavy ; infrabasals large. Anal open- 
ing toward the upper end of a short ventral protuberance. 
Otherwise much like Eupachycrinus. 

Horizon and localities. — Lower Carboniferous, Kaskas- 
kia limestone : Chester ( Illinois ). 

Cromyocrlnus buttsi ( Miller & Ourlby ). 

Vlocnnus buttsi Miller & Garley, 1890: Jour. ClDclnnatl Soo. Nat. Hist, 
vol. Xlil, p. 7, pi. 1, figs. 5-6. ( Reprint, p. 7 ) . 

Calyx large, somewhat higher than broad ; plates heavy, 
convex, granulose. 

Horizon and localities —Upper Carboniferous, Upper 
Coal Measures: Kansas City. 

Cromyoerinus kansasensis (Miller & Gurlbt). 

Platexxlv, flg. 7. 

Ulocrinus kansasensis Miller & Gurley, 1890: Jour. GlQClonatl Soc. Nat. 
Hist., vol. Xlil, p. 8, pi. I, figs. 7-10. ( Reprint, p. 8.) 

Calyx snbglobose ; infrabasals large, extending beyond the 
border of the column, forming a low saucer-shaped disk, slightly 
concave centrally, for the reception of the column ; basals 
about as high as wide, three of them hexagonal, the two pos- 
terior ones heptagonal, slightly larger; radials not quite so 
large as the basals, the lateral faces very short ; the right pos- 
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terior radial somewhat distorted by the azygoas plate, which 
is large, qaadrangalar, obliquely set, and with the upper angle 
slightly trnncated for the first plate of the ventral sac. Column 
circular. 

Horizon and localities. — Upper Carboniferous, Upper Coal 
Measures : Kansas City. 

Eupachycrinus maniformis ( Yandbll & Shumard ). 

Cyaihocrinua mamformU Yandell & Shamard, 1847: Cent. Geol. Ken- 
tucky, p. 22, pi. i, fig. 2. 

Pb<momnu«mam/ormw Shamard, 1855: Geol. Bur. Mlaaoari, Ann. Bept., 
p. 217. 

Zeacrinus maniformis Hall, 1808 : Geol. Iowa, vol. I, p. 682, pi. zxy, flg.8. 

Sc^loerinus maniformis Waohimuth & Springer, 1879: Proo. Aoad. 
Nat. Sot., Fhila. ( ReviBlon, p. 117 ). 

Eapaehycrinus maniformis Waohsmuth & Springer, 1886 : Proo. Acad. Nat. 
Scl.,PhlIa.,p.l73. 

Calyx small, globulftr, much as in 0. glohoBus in general 
appearance. Arms ten in number, very stout. 

Horizon and localities.'-LoweT Carboniferous, Kaskaskia 
limestone : Chester ( Illinois ). 

Eupachycrinus orbicularis (Hall). 

Seaphiocrinus orbicularis Hall, 1861: Boston Joar. Nat Hist., vol. VII, 

p. 311. 
Eupachycrinus orbicularis Wachamuth & Springer, 1879 : Proo . Acad. Nat. 

Scl., Phila. 
Eupachycrinus orbicularis Worthen, 1891 : G^eol. Sur. Illinois, vol . VIII, p. 

97, pi. ziv. flgs. 2-2a. 

Calyx globular, greatly depressed; plates smooth. 
Horizon and localities.— Lower Carboniferous, Keokuk 
limestone: Keokuk (Iowa); Hamilton (Illinois). 

Eupachycrinus verrucosus ( WnrrnAST. Johm). 

PlatexxYll.flg.S. 
Hydreionoctinus verrucosus White & St. John, 1869 : Trans. Chicago Acad . 

Scl., vol. I, p. 117. 
Eupachycrinus verrucosus Meek, 1872: U. S. Geol. Sur. Nebraska, p. 151, 

flgs. 3, 4a-d. 

Calyx large, depressed, hemispherical, withinfrabasal parts 
concave ; plates heavy, more or less convex, strongly beveled 
G— 15 
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along the margins, and covered with large, prominent taber- 
cles. Infrabasals five, forming a rather small, flattened pentag- 
onal disc, of which aboat one-third is hidden by the column. 
Basals large, strongly carved, about as high as wide. Eadials 
twice as wide as high, about the size of the basals ; articulating 
surface broad, fiat. First anal plate quadrangular, about one- 
half the size of the basals upon which it rests ; second anal 
plate not quite so large, and resting upon the first anal piece 
and one of the basals and between the two radials ; it is pen- 
tagonal in shape. Surface ornamented by numerous large 
nodose elevations and microscopic granulations. 

Horizon andlocaliiits, — Upper Oarboniferous, Upper Coal 
Measures : Kansas City. 

Eupachycrinus? harii Millbr. 

Plate xxTlli, fig. 8. 

Eupachycrinus harii MiUer, 1891 : Geol. Bur, Indiana, 17th Ann. Rep., adv. 

Bheets, p. 71, pi. xi, flg. 8. 

Calyx twice as wide as high, with plates of the dorsal cup 
convex and smooth or granular. Arms 18 in number. 

Horizon and looalities. — Upper Carboniferous, Upper Coal 
Measures : Kansas City. 

Eupachycrinus magister Miller A Gurlby. 
Plate xxTii, figs, la-b and 8. 

Eupachycrinus magister MiUer & Garley, 1890: Jour. Cinoionati Soc. 

Nat. Hi8t., vol. XIII, p. 4, pi. i, figB. 1-2. ( Reprint.) 

Eupachycrinus sphceralis MiUer & Ourley, 1890: Joar. CinoiDnati Soc. 

Nat. Hist. , yol. XIII, p. 5, pi. i, figs. 3-4. ( Reprint.) 

This form is more closely related to U. verrucosus than to 
any other species, from which it differs chiefly in having more 
intricate sculpturing^ and in the smaller and concave infrabasal 
circlet of plates. 

Horizon and localities —Upper Carboniferous, Upper 
Coal Measures: Kansas City. 
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Phialocrinus harii (Miller & Gurlby). 
Plate xxlx, fiff. 1. 

^$iocrinuB harii Miller & Oarley, 1890 : Jour. CinclQDati Soc Nat. Hist., 

vol Xlll, p. 16, pi. iii, fig. 1. 
Phialoerinua Aorit Carpenter, 1891 : Ano, and Mag. Nat. Hist., July, 1891, 

p. 96. 

Like P. magnifious, but arms more slender and ventral sao 
mnch smaller. 

Horizon and localities* — Upper Oarboniferoas, Upper Coal 
Measures : Kansas City. 

Phialocrinus stillativus (White). 

Plate xxTill,flgt.6A.b. 
Cyaihoerinua atilluiUma White, 1880: Proc. Nat. Mas., yol. I, p. S58, pL i, 

figs. 9-10. 

Dorsal cap shallow, basin-shaped, depressed dorsally for 
the reception of the colamn ; plates rather thin, strongly con- 
vex, often somewhat angalar, instead of rounded, and deeply 
depressed at the corners ; radials nearly twice as wide as high, 
the articular facets facing outward. Anal plate rather small, 
resting on the broadly truncated end of the posterior basal 
and supporting two plates in the second range, which also 
abut against the radials for nearly one-half of their height. 

Horizon and localities — Upper Oarboniferous, Upper Goal 
Measures : Kansas Oity. 

While the arrangement of the plates in the dorsal cup is 
precisely the same as in Phialocrinus, with perhaps the excep- 
tion that the second range of anal plates lies partly within the 
dorsal cup, and rests against the radials, this form, along with 
some others, has comparatively thin plates. 

Phialocrinus carbonarius (Meek & Worthkn). 

Poteriocrinu9 { Scaphioerinua 9 ) earbonarius Meek dk Wortben, 1861 : Proc. 

Acad Nat. 8oi , PbUa., p. 140. 
ScapMocrinus earbonariua Meek & Worthen, 1875: Oeol. Sur. IlliDOis, vol. 

V, p. 562, pi. zxiv, figs. 2a-c. 
6'ra;>Aiomntt< earfronartia Wacbsmath & Springer, 1879: Proc. Aoad. Nat. 

Sci., Pbila. (Reyision,p. 133.) 
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A very small form. Dorsal cap basin-shaped, two and one- 
balf times wider than high, with plates very convex, and mach 
depressed at the comers. 

Horizon and localities, — Upper Garboniferons, Upper 
Goal Measures : Kansas Gity. 

Phialocrinus barydactylus (sp dov ) 

Plate xxvill, flg. 1, 

Grown like in P. harii^ bat with only a single arm to the 
ray as a rale, and very robust as compared with those of the 
species mentioned. 

Horizon and localities — Upper Garboniferons, Upper 
Goal Measures : Kansas Gity. 

Phialocrinus magnificus ( Miller & Gurlbt ). 

Plate xxyUI. flff. 4. 

j^tioerinua magnifieu$ Miller & Oarley, 1S90: Jour. Ciocinnati See. Nat. 

Hi6t.,yol. X[1I, p. 16, pi. il, figs. 1-5. 
Phialocrinus magnifieu$ Carpenter, 1891 : Ann. and Mag. Nat. Hist., July, 

1891, p. 96. 

Galyx rather smalT, subglobose, smooth, closely related to 
Geriocrinus. Arms very long, slender, ten in number. Ventral 
sac very long, highly ornamented. 

Horizon and localities. — Upper Garboniferons, Upper Goal 
Measures : Kansas Gity. 

Phialocrinus basiliscus ( Miller & Gublbt ). 

uEstoerinua baHliseus Miller A Ourley, 1890: Jour. OlDcinnati Sec. Nat. 
Hist., vol. XIII, p. 53, pi. Ix, figs. 4-6. 

Very cloeely related to P. magnificus^ but with a greater 
number of arms. 

Horizon and localities. — Upper Garboniferons, Upper Goal 
Measures : Kansas Gity. 

Geriocrinus hemisphericus (Shumard). 

Plate xxYiil. flflrs. 2 and 6 

PoUriocrtnu8 hemisphericus Bhumard, 1865: Trans. St. LouiB Acad. Sci., 

vol. I, p. 221. ( Not P. hemisphericus Miller, 1856.) 
Scaphioerinus hemisphericus Meek & WortheD, 1875: Geol. dur« IllinoiB, 
vol. V, p. 561, pi. xxlv, fig. 1. 
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Scaphioerinua f hemi$pherieu$ Meek, 1872: U. 8 Geol. Sur. Nebraka, p. 

147, pi. V, fig. 1. 
CerioeHnuB hemtsphericua Wachsmath & SprlDger, 1886: Proc. Aoad.Nat. 

8ci., Phlla., p. 264. 
Deloerinus hemiapherieua Miller A Garley, 1890: Joar. CiQcionati Soc. 

Nat. flUt., vol. XIII, p. — , pi. II, figs. 8-9. ( Reprint, p. 12.) 
Deloerinus miasourienaU iiXUer A Oarley, 1890: Joar. GiQeinnatl Soc. Nat. 

HUt., VOL XIII, p. 9. pi. II, figs. 11-13. ( ReprlDt.) 

Calyx small, smooth, basin-shaped ; and differing from an 
Eapachycrinns in having bnt a single azygons plate. 

Sorizon and locality. — Upper Oarboniferoas, Upper Coal 
Measures: Lexington, Colombia (Boone County), Kansas 
City. 

Agassizocrinus dactyllformis Troosf. 

Agasaizoerinui daeiyUformis TrooBt, 1850: Proo. Am. Abb. Ad. Scl. , p. 60. 
AgaasizocnnuB dadyliformia Shamard, 1863: Maroy'ft Rep. Red. River of 

LoalBlaoa, p. 199. 
AgoBtizocrinus daeiyliformia Hall, 186S : Geol. Iowa, vol. I, p. 685, fig. 113. 

Calyx obconical, with curved sides. Infrabasals large, 
heavy, firmly united. Basals large ; radials small, wider than 
high. Posterior side as in Cromyocrinns in the arrangement 
of the plates. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone : Chester ( Illinois ). 

Edriocrinus pocilliformis Hall. 

Plate XXX. fig. 7. 

EdrioerinuB poeilliformis Hall, 1859: Pal. N. Y., vol. Ill, p. 121, pi. v, 

figs. 8-12. 
Edrioerinus pocilliformia Meek «& Worthen, 1868: Geol. Sar. lUinolB, vol. 
Ill, p. 370, pi. vii, figs. 5a-b. 

Dorsal cup obconical; base slightly wider than high, 
rounded below and a little oblique, faintly scalloped above. 
Radials slightly longer than the base, longer than wide. Anal 
plate somewhat narrower than the radials. Surface smooth. 

Horizon and localities. — Upper Silurian, Lower Helderberg ! 
limestone: Bailey's Landing ( Perry county ). 
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Calceocrinus ventricosus (Hall). 

Cheirocrinua venirieoaus Ball, 1860: 13th Reg. Rep. New York State Cab. 

Nat. UlBt.,p. 123. 
CheiroerinuB dactyluB Hall, 1860: 13th Eteg. Rep. New York State Cab. 

Nat. Hist., p. 123. 
CheirocHnui nodoauM Hall, 1860: 13th Keg. Rep. New York State Cab. Nat. 

Hist., p. 123. 
CaleeoerinuB dadyluB Shumard, 1866: Trans. St. Louis Acad. Sci., vol. II, 

p. 358. 
Caleeocrinua vmtrieosua Shumard, 1866: Trans. St. Louis Acad. Sol., ToL 

II, p. 359. 
Ckeirocrmus wachamuihi Meek & Worthen, 1869: Proc. Acad. Nat. Scl., 

Phlla., p. 74. 

Calyx small, compressed, slightly longer than wide, a little 
concave in the middle of the dorsal side. Base somewhat 
trigonal, twice as wide as high. Eadials foar in namber, very 
irregular, the two longer ones occupying about three-fourths 
of the anterior side of the calyx and supporting two small 
brachials; the two smaller radials are also quite irregular. 
Arms composed of simple joints. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 

Calceocrinus tunicatus (Hall). 

Cheirocrinua iunieatua Hall, lb60 : 13tb Reg. Rep. New York State Cab. 

Nat. HiBt.,p. 124. 
Caleeocrinua iunieatua Shumard, 1866: Trans. St. LoaU Acad. Sci., vol. 

II, p. 359. 
Caleeocrinua rohuaiua Worthen, 1891: Geol. Sur. IlliDOis, vol. VIII, p. 92, 

pi. xil, 4g. 7. 
Caleeocrinua iunieatua W^orthen, 1891 : Geol. Sar. lUinoiB, vol. VIII, p. 93, 

pi. xil, fig. 6. 

Closely related to C. ventricosus^ but much larger and 
heavier. 

Horizon and localities.— TjOwqt Carboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 
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Ichthyocrlnus burlingtonensis Hall. 
leMhyoerinua bwUnffUmentii Hall, 1858 : G^eology Iowa, yol. I, p. 657. 

Crown pjriform, with small basin-shaped dorsal cup. In- 
frabasals radimentary ; basals five, very small ; first, second and 
third orders of brachials similar and rapidly widening upwards. 
Arms closely pressed together, infolded at the ends. 

Horizon and looalities. — Lower Oarboniferons, Burlington 
limestone : Louisiana. 

Taxocrlnus thiemi ( Hall). 

PUte XXX. Ag. 6. 

ForbeMtoermua ihiemi Hall, 1861: Boston Jour.. Nat. HUt, vol. VII, p. 
817. 

Much smaller than T. giddingei. 

Horizon and locality. — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal. 

Taxocrinus giddingei (Hall). 

Farbe9ioennus giddingei Hall, 1858 : Geology Iowa, YOl. I, p. 633, pl.xyll, 

figB. 2, 4. 
Taxoennu9 giddingei Wachsmath & Springer, 1879: Proc. Aoad. Nat. Sol., 

Phila. (RevUion, p. 48.) 
ForbemoennuB eUgantulm Miller, 1891: Geol. Sur. MUaouri, Bui. 4, p. 

40, pi. y, flgB. 14-15. 

Grown rather short and stout. Infrabasals very small, 
almost covered by the stem. Basals five, four of which are 
about equal in size, with sharp, superior angles, the fifth larger 
and truncated on the upper side. Badials rather large. Brach- 
ials of the first order, usually three in number, sometimes four, 
rectangular ; bifurcations usually three in number ; arm plates 
small, quadrangular. Interradial plates variable in number ; 
resting on the truncated upper angle of the posterior is a 
vertical row of eight or more quadrangular plates, united to 
the rays by smaller pieces, which are rarely observable. 

Horizon and localities. — Lower Oarboniferons, Eeokuk 
limestone : Boonville. 
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Taxocrlnus shumardianus (Hall). 

Forbeaiocrinu» ahumardianua Hall, 1858: Qeologj Iowa, YOl. I, p. 671, pi. 

xvii,flg. 1. 
Taxoerinus $humardianua WachBmutb & SpriDger, 1879 : Proc Acad. Nat. 

Scl., Phila. (BeyiBlOQ, p. 49.) 

This species differs from T. giddingei iu being stoater, and 
in having relatively mnoh shorter arms. 

Horizon and localities — Lower Carboniferous, Saint Loais 
limestone : Saint Louis. 

Forbesiocrinus agassizi Hall. 

Plate XXX, fig. 8. 
Fcrbenoerinua agauid Hall, 1858: Geology Iowa, vol. I, p. 631. 
Forbesiocrinua aganizi Hall, 1860: Geology Iowa, vol. I, h$app., p. 65. 
Forbeaiocrinua agaasizi^ var. giganieua Meek & Worthen, 1868 : Geol. Sor. 

lUlnoiB, vol.111, p. 495, pi. xviil, flg. 3. 

Oalyx large, composed of large, convex, smooth plates. 
Arms long, slender, infolded at the ends for a considerable 
distance. Interradials numerous. Anal interradials scarcely 
different from the others. 

//orison and localities — Lower Oarboniferous, Burlington 
limestone: Burlington (Iowa). 

Forbesiocrinus worthen! Hall. 

ForbenoerinuB woriheni Hall, 1858 : Geology Iowa, vol. I, p. 632, pi. xvii, 
fig. 5. 

Somewhat smaller than F. agassizi^ and with the interradial 
areas more depressed. 

Horizon and localities. — Lower Oarboniferous, Eeoknk 
limestone : Eeoknk ( Iowa ), Bonaparte ( Iowa ). 

Onychocrinus monroensls (Mbek & Worthbn). 

Plate XXX. fl£. 2. 

ForftMtoertnu« monro^nns Meek & Wortben, 1861: Proc. Acad. Nat. Set., 

Phlla. p. 130. 
Onychocrinua monroenaia Meek & Worthen, 1866: Geol. Sur. Illinois, vol. 

II, p. 244, pi. XVII, flg. 7. 

Crown rather below medium size, prominently divided into 
five rays. Infrabasals scarcely visible beyond the margin of 
the column. Basals five, the posterior truncated on the upper 
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angle, for the support of the anal row of plates, much as in 
Taxocrinus. Badials large ; rays becoming free at the second 
brachial. Arms short, stout, branching several times. Inter- 
radials few — the lower one large and resting on the upper 
sloping sides of the radials, with two pieces in the second 
range; column stout, tapering gradually downward, composed 
of very thin ossicles. 

Horizon and localities — Lower Carboniferous, Saint Louis 
limestone : Saint Louis. 

Spurious and Doubtful Species. 

OlyptoerinuB fimbnaiuM Shumarrt, 1853 : Geol Sur. MlBBOuri, Ann. Rep., p. 

194, pi. A, figs. lOa-b. GJraTdeaa limestone (Trenton), Cape Girar- 
deau county. Not a Glyptocrinue. 
PlafycrinuB peniagonus Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 16, pi. 

II, fig. 1. Keokuk limestone, BoonvUle. 
Plaiycnnua blaiH Miller, 1891 : Geol Sur. Missouri, Bui. 4, p. 21, pi. II, 

figs. 13-14. Burlington llmf stoner Scdalla. 
Plaiycnnua baHeola Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 22, pi. Ill, 

figs. 1-2. Burlington llmec^tone, Sedalla. 
PUUyerinus eondnnua Miller, 1891: Geol. Sur. Missouri, Bui. 4, p. 18, pi' 

II, figs. 5-6. Burlington limestone, Sedalla. 
PUdycrinus ehouieauenais Miller, 1891 : Geol. Sur Indiana, 18th Ann. Rep., 

adv. sheets, p. 14, pi. II, figs. 14-15. Kinderhook limestone, Sedalla. 
PUOyennuscolUiti Miller, 1892: Geol. Sur. Indiana, 18th Ann. Rep., adv. 

sheets, p. 14, pi. II, fig. 16-17. Kinderhook limestone, Sedalla. 
Bary erinua boonvilUnaU UXWer, 1891: Geol. Sur. Mlss6url, Bui. 4, p. 24' 

pi. Ill, fig. 5. Keokuk limestone, Boonvllle. 
Missouricrinua admomtm Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 31, pi. 

iv, figs. 11-12. Burlington limestone, Sedalla. 
PoUrioeHnus f rugotuM Shumard, 1858: Trans. St. Louis Acad. Scl., 

▼ol. I; p. 223. Coal Measures, Putnam county. Cannot be recog- 
nized. 
Seaphioerinua boonvilUnsus Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 37, 

pi. V, figs. 1-2. Keokuk limestone, Boonvllle. 
SeaphioeHnus cotwiridua Miller, 1891 : Geol. Sur. Missouri, Bui. No. 4, p. 

38 pi V fig). 3-4. Keokuk limestone, Boonvllle. 
Aetino<^nus$edalim$U m\UT,m2: Geol. Sur. Indiana, 18th Ann. Rep 

adv sheeU, p. 16, pi. Ill, fig. 1-3. Burlington limestone, Sedalla. 



CHAPTER IX. 
CRUSTACEANS. 

Lichas boltoni (Biosby). 

Paradoxidea boUoni BIgsby, 1826 : Jour. Acad. Nat. 8ci., Phlla., vol. IV, 

p. 362. 
Paradoxidea boUoni Green, 1832: Monog. Trilobites North America, p. 

60, pi. i,lig. 6. 
Paradoxidea boltoni Harlan, 1834: Trans. Geol. Soo. Pennsylyania, vol. 

I, p. 103. 
PUUynaiua boUoni Ck>nrad, 1838: Ann. Rep. False. New York, p. 118. 
Actinurua boUoni Cast lem an, 1843: Byst. 811. de TAmerlqae Sept., p. 21, 

t. V, fig. 3. 
Lichaa boUoni Hall, 1852 : False. New York, vol. II, p. 311, pi. Izx, figs. 

la-l. 
Lichaa boUoni Meek & Wortben, 1875: Oeol. Sur. Illinois, vol. VI, p. 503, 

pi, XXV, fig. 5. 

Pygidiam oval, wider than loDg, deeply serrate behind. 
Median lobe narrow, farrows deep ; lateral lobes broad, flat. 
Sarface thickly covered with granules. 

Hon son and localities — Upper Silurian, Niagara? lime- 
stone : Grafton ( Illinois ) ; also, Pike county ? 

Illaenus graftonensis Mbkr & Worthbn. • 

Illoentia {Bumaatua) graftonenaia Meek «fc Worthen, 1869: Froc. Acad. Nat. 

Sot., Fhlla.,p. 54. 
Ulcenua (Butnaatua) graftonenaia Meek & Wortben, 1875 : G^ol. Snr. Illinois, 
vol. VI, p. 508, pi. XXV, fig. 4. 

Cephalic shield like in J. insignis, but much broader, 
elliptic ; eyes small. 

Horizon and localities. — Upper Silurian, Niagara! lime- 
stone: Grafton (Illinois). 
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Illaenus insignis? Hall. 

Plate xxxU, figs. la-b. 

lUcenm insignU Hall, 1S64 : Advance BheetB New Tork State Cab. Nat. 

HUt., 90th Rept, p. 37. 
niosnuB inatffnia Hall, 18tt8 : New York State Cab. Nat. HiBt., 90th Rept. 

p. 331, pi. xzil, figs. 13-14. 
lUcmus insignia Meek, 1873: Geol. Sar. Ohio, False., vol. I, p. 189, pi. xv, 

ligB. 6a-c. 
lUcBnua inaignia Whltfleld, 1882: Geol. Sar. WIboodbId, vol. IV, p. 306, 

pi. xzi,flgB. 6-10. 
Jllcenua inaignia FoerBte, 1886: Geol. and Nat. HIbc. Sar. Minnesota, 16th 

Ann. Rept., p. 481. 

Large, elliptical. Gepbalio shield moderately convex, 
widest behind the middle ; posterior margin nearly straight ; 
marginal border narrow. Glabella rather strongly convex; 
dorsal sinuses well defined. Facial sutures extending forward 
from each eye with a distinct outward curve. Movable cheeks 
sloping off rapidly on each side. Eyes large. Pygidium con- 
siderably larger than head-piece. Surface smooth. 

Horizon and localities- — Upper Silurian, Niagara ? lime- 
stone : Pike and St. Louis counties. 

Acidaspis hamata? (Conrad). 

Diaeranurua hamata Conrad, 1841 : 6th Ann. Rep. N. Y. Geol. Sar., p. 48, 

pl. l,flg.l. 
Diaeranurua hamata Hall, 1863 : 16th Rep. N. Y. State Cab. Nat. HiBt. , 

pi. U, fig. 1. 
Aeidaapia hamata Hall, 1869: Pal. New York, vol. Ill, p. 371, pi. Ixxix, 

flga. 16-19. 
Aeidaapia hamata Meek & Worthen, 186S: Geol. Sar. ilUnolB, vol. Ill, p. 

290, pi. vll,flg.l7. 

Only fragmentary remains supposed to be closely related to, 
if not identical with Conrad's species are known from Missouri. 

Horizon and localities. — Upper Silurian limestone : Bailey's 
Landing ( Perry county ). 
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Cyphaspis girardeauensis Shumard. 

Plate xxiv, flic. 2. 
CyphaapiB girardeauamB Shumard, 1855 : Oeol. 8ur. Missouri, Ann. Rep. 
p. 197, pL B, figs, lla-b. 

Ovate, depressed. Cephalic shield semicircalar, forming 
more than one-third the length of the body, very moderately 
convex ; exterior border raised, narrow, prolonged posteriorly 
into slender carved spines, which extend back to the seventh 
thoracic segment ; within the border is a narrow well-defined 
groove, and between this and the farrow which passes roand 
in front of the glabella is a slightly raised sarface. Glabella 
snbovate, roanded in front, trancated behind, and occnpying 
rather more than two-thirds the length of the head ; greatest 
width a little in advance of the middle ; sarface moderately 
convex and but little elevated above the cheeks ; at the base 
on either side is a small ovate tabe, about half the length of 
the glabella, and entirely separated from it by a narrow, deeply 
impressed groove; longitudinal farrows narrow, profound, 
uniting in front of the glabelU ; occipital furrow straight, nar- 
row, deep ; occipital annulation about as high as the glabella, 
wide in the middle, narrowing toward the extremities, with a 
small central tubercle. Oheeks depressed, convex ; eyes small, 
nearly circular, situated close to the glabella and opposite to 
the anterior half of its lateral lobes. Thorax with ten seg- 
ments, with strongly marked longitudinal furrowg ; median 
lobes wider than the lateral lobes, slightly flattened in the mid- 
dle, rings slightly arched toward the front, separated by strong 
furrows ; seventh segment provided with a long slender spine 
extending backward beyond the posterior margin of the pygi- 
dium. Tail piece semicircular, twice as wide as long ; border 
narrow; axial lobe with about seven segments. Surface glab- 
rate. 

Horizon and localities — Upper Silurian, Gii^rdeau lime- 
stone : Gape Girardeau. 
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Encrinurus deltoideus Shumard. 

Encrinuru8 delioideus Shnmid, 1S66 : Oeol. 8ur. Missouri, Ann. Rept., 

p. 198, pi. B, fig. 10. 
EncrinuruB [ CVyjofonynta ] deltoideus Vogde8, 1879: Mon. Oenera Zethas, 

etc., p. 21. 
Enerinurue delioideue Foerste, 1887: Bui. Deanison Univ., vol. II, p. 102. 

Tail piece triaogalar, moderately convex, broadly curved 
iu froDt, rather sharply roanded behind. Median lobe sepa- 
rated from the lateral lobes by deep furrows; segments rather 
narrow, aboat twenty-foar in namber, all but the first five 
somewhat blended above; lateral lobes considerably wider 
than the middle one ; annnlations eight, rather narrow at the 
origin, but widening rapidly oatward, and carving backward 
and downward ; surface apparently smooth, though covered 
with microscopic granules. 

Horizon and localities. — Upper Silurian, Girardeau lime- 
stone : Cape Girardeau. 

Dalmanites tridentifera (Shumard). 
Plate xxxii.flffs. 8a-b. 

Dalmania tridentifera Shutnard, 1856: Geol. Sur. Missouri, Aon. Rep., 

p. 199, pi. B, figs. 8a-o. 
Dalmanites tridentifera Meek & Worthen, 1868: Qeol. Sur. Illinois, vol. 

III. p. 391, pi. vii, fig. 16. 

Cephalic shield rather low ; border rather wide, elevated 
a little, with a broad shallow furrow running parallel to it 
nearly the entire length; front extended into a conspicuous 
three-pronged process, the ends of which are turned upward 
slightly. Glabella moderately arched ; frontal lobe wider than 
long, oval, or subrhomboid ; dorsal sinus rather deep. Eyes 
very large, lunate. Pygidium moderately convex, produced 
behind into a short spinous process ; median lobe made up of 
about four annulations ; the lateral portions of about ten. 

Horizon and localities. — Upper Silurian, Delthyris shaly 
limestone : Bailey Landing ( Perry county), Birmingham ( Cape 
Girardeau county). 
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Acidaspis halli Shumard. 

Plate xxxU, flg. 4. 

Aoidaapis halli Shumard, 1855: Geol. Sur. AlUsourl, Ann. Bep., p. 200, 
pi. B, flgj. 7a, b, c. 

Small ; glabella moderately convex, somewhat wider than 
long ; frontal border somewhat elevated, with the posterior 
limiting farrow rather deep, and ornamented by a row of large 
granules ; dorsal sinnses deep ; median portion raised somewhat 
above the lateral lobes, with a broad frontal lobe which occu- 
pies about one- fourth the entire length ; occipital sinus well 
defined, thoujirh rather shallow. Fixed cheeks narrow. Mov- 
able cheeks of medium size, with well-marked border, pro- 
duced behind into a rather long, somewhat curved spine ; margin 
with about 14 short, spinous processes, those in front quite 
short, those behind five or six times as long as the anterior 
ones. Thoracic segments with the axial portion considerably 
narrower than the lateral lobes, which are produced into long 
stout spines. Pygidium small, with the median portion made 
up of two annulations ; lateral lobes rather flattened, with a 
single distinct ridge, which broadens toward the margin of the 
last piece and extends into a long curved spine on each side. 

Horizon and localities. — Lower Silurian, Gape Oirardeau 
limestone: Gape Oirardeau. 

Calymene senaria Conrad. 

Calymene aenaria Conrad, 1841 : Ann. Bept. Geol. New York, p. 44. 
Calymene senaria Hall, 1847: Palae. New York, vol. I, p. 233, pi. Ixlv, 

flgg. aa-n. 
Calymene eenaria Meek, 1875: Oeol. Sar. Ohio, False, vol. I, p. 173, pi. xlv, 

figs. 14a-f. 

Subovate, length about one and one-half times the breadth, 
height rather more than one-third the breadth. 

Cephalic shield as seen in a direct view from above sub- 
semi-circular, approaching sublunate, the anterior outline being 
more or less nearly regularly rounded, and the posterior broadly 
sinuous, with the posterior lateral extremities bluntly sub-an- 
gular, or abruptly rounded. Olabella more prominent than the 
cheeks or eyes, about as wide behind as its length, including 
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the neck segment, very stroogly defined from the cheeks and 
the front margin (which latter is very prominent, and strongly 
recarved and arched upward in the middle) by profound fur- 
rows ; lateral lobes, particularly the two posterior pairs, dis- 
tinctly defined by deep lateral furrows that curve a little back- 
ward, the posterior pair being transversally or obliquely a 
little oval and about three times as large as those of the next 
pair, which are as much larger than the third pair, all being 
nearly round ; neck farrow well defined, neck segment about 
of the same si^e as the first thoracic segment, often slightly 
thickened at each end, arched a little forward, and nearly or 
quite as high as the most prominent part of the glabella in 
front. Eyes rather prominent, small, nearly surrounded, ex- 
cepting on the inner side, by a shallow concavity, and situated 
opposite the farrows between the anterior and middle lateral 
lobes of the glabella; visual surfaces very small, about twice 
as long as high, a little arcuate and directed nearly laterally ; 
palpebral lobes small, rather prominent, and capping as it were 
the visual surfaces. Movable cheeks, with thick, rounded lat- 
eral margins, defined by a distinct rounded marginal furrow, 
continuous with that separating the anterior end of the gla- 
bella from the promment arched middle of the anterior margin. 
Fixed cheeks provided with a very deep, broad furrow along 
their posterior margins. Facial sutures directed forward ante- 
riorly, so as to intersect the margins somewhat nearer together 
than the breadth across between the eyes ; posteriorly, some- 
times slightly furrowed and directed at first a little obliquely 
backward and outward from the eyes for less than half their 
length, then curving somew-hat abruptly, and extending more 
obliquely backward nearly straight to, or very slightly in front 
of the posterior angles of the cheeks ; rostral shield strongly 
arched, about twice and a half as long, measuring directly 
across from its lateral extremities, as the height from its upper 
to the lower margin at the middle. Labrum or hypostome 
longitudinally oblong with sinuous lateral margins ; anterior 
end a little wider than any other part, with a convex outline, an- 
terior margin prominent, rather deeply notched in the middle. 
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with a projecting point on each side of the notch. Internal 
surface concave ; external convex and smooth. 

Thorax aboat twice the lenfifth of the middle of the cephalic 
shield, narrowing backward, and very strongly trilobate ; me- 
sial lobe as wide as the lateral, and distinctly more convex, 
rounded or somewhat depressed on top and having its thirteen 
segments usually a little thickened at their ends, but without 
nodes. Lateral lobes separated from the middle one by distinct 
furrows somewhat flattened on the inner third, and rounding 
off more or less strongly to the lateral margins ; plurse extend- 
ing straight outward for about one fourth to one-third of their 
length, and then slightly deflected and Curved backward to 
their outer ends, which are rounded, compressed, -somewhat 
expanded, and provided with a thickened marginal ridge (not 
seen externally), while the anterior face of their outer valves 
are strongly flattened or beveled for sliding upon each other 
in rolling up ; each with its longitudinal furrow well defined, 
and placed so as to divide off, as it were, its anterior third, 
though this is not seen more than half way out from their inner 
ends, when the thorax is folded together. 

Pygidium one-half to two-thirds the length of the middle 
of the cephalic shield, wider than long, with a more or less 
nearly sub-trigonal outline, the anterior margin, however, gen- 
erally being so rounded as to impart a nearly transversely sub- 
oval form to the general outline ; mesial lobe well defined, 
depressed, convex, and extending very nearly to the posterior 
margin, showing five or six segments, the last two being verj 
faintly defined, while behind these there is space enough for 
two or three more. Lateral lobes sloping or curving off more 
or less rapidly, each with about five segments, only the ante- 
rior one of which has a furrow like that of each of the pleurae. 
Entire surface finely and evenly granular. (Meek.) 

Hnrison and localities —Lower Silurian, Trenton lime- 
stone: St. Louis county. Cape Girardeau. 
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Calymene rugosa Shumard. 

Calymene rugo9a ShnmtkTdy 1855: Qeol. 8ur. Missouri, Add. Rep., p. 
200, pi. B, fig. 14. 

Pygidiam about two-thirds as long as wide ; posterior mar- 
gins nearly straight, sharply roanded in the Ticinity of the 
median lobe. Axial lobe not qaite one-third the lobal width of 
the pygidiam, composed of eight segments separated by sharp, 
rather deep grooves. The lateral lobes have abont five seg- 
ments, each one having a shallow median larrow which divides 
it into two nearly eqnal parts. 

Horizon and 2ooa(iete«.— Upper Cambrian t limestone : Bir- 
mingham ( Gape Girardeau ). 

Ptychoparia conica? (Billings). 
Balhyunu conieus BiUiDgs, 1858: CaD. Oeol., vol. IV, p. 836. 

Horizon and localities. — Cambrian, Magnesian limestone : 
Hazelton ( Texas county ). 

Proetus missouriensis Shumard. 

ProduM mUMourien9i$ Sbamard, 1855: Oeol. Sor. Missonri, Add. Bep., p. 

196, pi. B, figs. 13a-b. 
Prodm aurieulatuM Hall, 1861 : Deso. New Species Foss., p. 79. 
Pro€iu$ auricuUUua Hall, 1862: New York State Cab. Nat. Hist., 15th 

Rep., p. 107. 
PhiUipaia ahumardi Herriok, 1887 : Bui. DeDDisoD UdIv , vol. II, p. 58, pi. 

vii, fig. 14. 
Proetus misaourienaU Vogdes, 1887: Add. New York Acad. Sci., vol. IV, 

p. 75, pi. iii, fig. 1. 
Prveiua mUsouriensia Hall, 1888: Pal. New York, toI. VII, p. 133. pi. 

xxiii, fig. 32. 

Mach larger than P. swallovi. Glabella large, ovoid, 
broadly rounded, and a little flattened in front, slightly broader 
behind than before ; the posterior pair of furrows is more 
strongly marked than the two other pairs. Pygidium semi-cir- 
cular, somewhat flattened, with a broad marginal area. Axial 
lobe occupying abont one-third the breadth of the entire tail- 
piece ; segments, 10 in number, with strongly defined furrows 
separating them. Entire surface covered with small granules, 
which are larger on the glabella than elsewhere, 
o— 16 
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Horizon and localities. — Lower (Jarboniferoas, Louieiana 
(Lithographic) limestone: Hanniba), Loaieiana, Ghontean 
Springs ( Cooper county ). 

Proetus swallovi Shdmard. 

ProetuB awalloH Shutnard, 1855 : Geol. Sur. Mtssoarl, Ann. Rept., p. 196, pi. 

B, flg8. 12a-b. 
ProeitM ( PhiUipaia ) awallovi Herrick, 1887 : Bui DenniBcn Univ., vol. II, p. 

58. 

Cephalic shield semicircular, arched ; exterior border rather 
narrow, slightly elevated and marked by four or five filiform 
lines ; marginal sinus narrow, shallow and rather poorly defined ; 
posterior border of the cheeks rather wide and limited inter- 
nally by a shallow yet distinct furrow. Glabella tumid, con- 
siderably elevated above the plane of the cheeks, and occupy- 
ing about four- fifths the entire length of the head; it is rather 
more than half as wide as long, regularly rounded in front, 
with sides in front of the eyes convex; divided into four parts 
or lobes by three rather shallow grooves on each side ; occipi- 
tal segment convex, slightly wider than the base of the glabella, 
and aboutas high; occipital furrow slightly curved toward the 
front, narrow, rather deeply impressed, widest at the ends. 
Facial suture slightly impressed. Cheeks elevated in the mid- 
dle, sloping rapidly dow.nward toward the borders. Eyes 
reniform, moderately well developed, not quite as high as the 
glabella ; visual surface minutely reticulated. Thoracic seg- 
ments nine in number ; axial lobe much elevated, wider than 
the lateral lobes, anuulations wide, flattened in the direction of 
the axis, and separated from one another by narrow but well- 
defined grooves. Pygidium about as long as wide and equal 
in length to the head, broadly rounded behind, moderately con- 
vex, with a rather wide border ; median lobe as wide as the 
lateral, moderately elevated, composed of seven flattened seg- 
ments, which are separated by straight though very slightly 
impressed sutures. Surface minutely punctate. ( Shumard.) 

Horizon and localities. — Lower Carboniferous, Louisiana 
( Lithographic ) limestone : Chouteau Springs ( Cooper county ). 
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Phillipsia sedaliensis ( Voodbs). 
QriJUhidesf 8edalien$i$ Vogdes, 18S8: Trans. N. Y. Acad. Soi., vol. 

VII, p. 249. 
Phakhonidu tedalietuis HeiTick, 1889 : Bal. DenniBOD Univ., vol. Ill, p. 57. 

Closely related to P. tuberculatay bat has twelve instead of 
seventeen segments in the pygidium, and also has aboat twice 
as many ornamental tnbercles. 

Horizon and localities — Lower Carboniferous, Ohoatean 
limestone : Sedalia. 

Phillipsia sampsoni Vogdbs. 

Phillipsia aampaoni Vogde8, 18S8: Trans. N. V. Acad. Sol., vol. Vll, p. 

248, 2 flgs. 

Closely resembling P. meramecensis^ but with only about 
half as many segments in tbo pygidium. 

Horizon and localities. — Lower Carboniferous, Chouteau 
limestone : Sedalia. 

Phillipsia tuberculata Mikk & Worthsn. 

Plata xxjdt, Hi. 6. 

PhilUpna iubereulaia Heek & Worthen, 1870: Proo. Acad. Nat. Scl., Phila., 
p. 52. 

Horizon and localities — Lower Carboniferous, Burlington 
limestone : Sedalia. 

Phillipsia missouriensis Shcmard. 

Phillipsia miuouriemia Sbacoard, 1858: Trans. St. Louis Acad. Sof., vol. 

I, p. 225. 
Phillipsia missouriensis Herrlck, 1887 : Bui. Dennlson Univ., vol. IF, p. 59. 
Phillipsia mi$souriensis Vogdes, 1887 : Ann. New York Acad. 8cl., vol. IV, 

p. 86, pi. ill, flgs. 1,2.14, 16. 

Horizon and localities. — Upper Carboniferous, Coal Meas- 
ures : Lexington. 

Phillipsia meramecansis Shumard. 

Phillipsia nurameoansis 8humard, 1855: Geol. Sur. MUsouri, Ann. Kep., 

p. 199. pi. B, fig. 9. 
Phillipsia meramecansis Henick, 1887: Bui. Dennison Univ., vol. II, 

p. 59. 
Phillipaia tnerameeansis Vogdes, 1887: Ann. New York Acad. 8ci., vol. 

IV, p. 86, pi. Hi, tig. 15. 
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Phillipsia meramecanau Herriok, 1889 : Bal. DennUoD Univ. , Tol. Ill, p. 

28, pi. xi, fig. 3. 
Phillipsia meramecanais Herriok, 18S9: Bui. Dennison Univ., vol. IV, p. 

54, pi. i, fig. 6. 

Py^diam semi-elliptic, Blightly wider than long, very con- 
vex ; marginal flattening rather narrow. Median lobe 8ome« 
what narrower than, and elevated above, the lateral lobes ; an- 
terior end considerably curved, posterior obtusely pointed; 
segments thirteen in number, quite convex centrally, becoming 
flattened on the sides; the separating furrows rather deep. 
Lateral lobes strongly curved downward. Surface strongly 
granulose. 

Horizon and localitie ft —Lower Carboniferous, Keokuk 
limestone : Saint Louis, Fenton ( Saint Louis county). 

Phillipsia portlockii Meek & Wortben. 

Plate xxxll, flg. 7. 

Phillipsia portlockii Meek & Worthen, 1866 : Proc. Acad. Nat. Scl., PhUa. , 
p 268. 

Phillipsia {OriJUhides) portlockii Me^k & Worthen, 1873: Oeol. Sur. Illi- 
nois, vol. y, p. 525, pi. xix, figB. 6a-e. 

Entire outline sub-ovate. Cephalic shield sub-semicircular, 
nearly twice as wide as long, moderately convex, rounded in 
front and straight behind, with posterior lateral angle terminat- 
ing in short-pointed, spine-like appendage extending back to 
thoracic segment. Olabella ovate, tumid, contracted and de- 
pressed behind, widest and most convex or ventricose ante- 
riorly, where it is about one-third narrower than its length from 
the neck segment to its rounded front, which is not margined 
by a protecting rim ; very distinct from the cheeks in conse- 
quence of its greater convexity ; posterior lateral lobes small, 
much depressed, and insolated by the oblique lateral furrows 
in the front, being so directed as to intersect the neck fuirow ; 
immediately in front of these there are on each side faint 
■ traces of a small, very obscurely defined liateral lobe; anterior 
lobe ovate, ventricose, and comprising more than one-tenth of 
the whole; neck furrow deep and broad; its continuation 
across the posterior side of the cheel^ distinct, straight, and 
terminating at the lateral furrows of the cheeks ; neck seg- 
ment prominent, twice the size of the thoracic segments, and 
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eqaaling the greatest transverse diameter of the glabella in 
front, bat more depressed. Eyes in the form of somewhat 
oval, ventrioose tabercles, considerably lower than the glabella, 
from which they are separated by rather wide, distinct depres- 
sions, placed about one-half their length in advance of the 
posterior margin of the cheeks,' and withont visible £acets; 
palpebral lobes depressed, not covering the eyes, bat merely 
connecting with their inner sides, so as to leave the visual 
area forming an almost insolated tubercle. Oheeks sloping 
from the eyes into a broad deep marginal sulcus, which is not 
continued around the front of the glabella. Facial sutures 
cutting the anterior margin nearly on a line with the eyes, but 
curving so as to leave a small semi-circular wing on each ante- 
rior lateral margin of the glabella; behind they intersect the 
posterior margin of the cheeks about midway between the 
lateral angles and the neck segment, but nearer the latter. 

Thorax nearly as long as the glabella, exclusive of the 
neck segment, distinctly trilobate ; axial lobe slightly wider than 
the lateral lobes, rounded and rather prominent ; its segments 
narrow and straight, or not arched forward. Lateral lobes 
more depressed, somewhat flattened on the inner side, round- 
ing down to the lateral margins; segments duplicated by a 
nearly mesial furrow extending from their inner ends out to 
or a little beyond the undefined knee, beyond which they are 
obliquely flattened for folding together and rounded at their 
extremities. Pygidium a little more than one-fourth wider than 
long, rather distinctly convex, rounded behind and more or 
less straight in front, with anterior lateral angles obliquely 
truncated and a little rounded. Mesial lobe very prominent 
and well defined, rounded above, and a little flattened or fur- 
rowed on the sides ; as wide anteriorly as the lateral lobes ; 
tapering and declining somewhat posteriorly to an abrupt 
obtuse, prominent termination ; about half its own greatest 
anterior breadth within the flattened margin ; segments four- 
teen or fifteen, distinctly defined, smaller than those of the tho- 
rax. Lateral lobes depressed below the mesial lobe, somewhat 
flattened on the inner side, and sloping to the rather narrow 
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and more flattened border; segments ten, somewhat obliqae, 
well defined for three-foartbs of the distance out, and thence 
less distinctly so, to within a short distance of the margin ; a 
few of the anterior ones with an obscure longitudinal furrow. 

Surface granular, the granules being largest on the poste- 
rior portions of the glabella, palpebral lobes and neck segment. 
On the segments of the axial lobe, both of the thorax and 
pygidium, as well as those of the lateral lobes, they are very 
small, and regularly disposed so as to form a single row on 
each segment. ( Meek. ) 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : St. Francisville ( Clark county) ; Keokuk ( Iowa ). 

Phillipsia? immaturus (Ubrrick). 

PhcethonideB immaiuruB Herrick, 1889: Bal. Deanisoo Univ., voU IV. p 59, 
pi. i, fig8. 9 and 16. 

Closely related to P. tuberoulataj but very much smaller. 
Horizon arid localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 

Phillipsia major Shumard 

Plate xxxlt, tLg%. 8a-e. 

PhilUpiia major Shumard, 1858 : Trans. St. LouU Acad. Sci., vol r, p. 226. 
PAi/^i/m'a major Meek, 1872: U. S. Geol. Sur. Nebraska, p. 238, pi. lit, 

figs. 2i-c. 
Phillipsia major Herrick, 1887: Bal. DenniBon UnW. , vol. II, p. 60. 
Phillipsia major Vogdes, 18^7 : Ann. N. Y. Acad. Sol., vol. IV, p. 85, pi. 

ill, fig. 14. 

Pygidium semi-elliptic, slightly longer than wide, broadest 
anteriorly, very convex ; margins nearly straight on the sides, 
rather sharply rounded behind. Median lobe considerably 
raised above the lateral ones, distinctly compressed and fur- 
rowed on each side, strongly arched longitudinally, and narrow- 
ing posteriorly ; segments twenty-three in number, not curved 
forward or backward, the ones toward the front not well defined 
by sutural furrows. Lateral lobes broader than the central one, 
turned abruptly downward on outer side, and sloping more grad- 
ually behind into a smooth border which continues around the 
free margins; segments about thirteen, moderately oblique. 
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Surface smooth, or sometimes showing faint traces of minate 
granules or small, scattering pits. 

Horizon and localities* — Upper Garboniferoas, Upper Coal 
Measures : Kansas City. 

Leperditia sublaevls ( Shumard ). 

Oythert aublcivia Sbomard, 1855 : Oeol. Sur. Missouri, Ann. Rep., p 195. 

pi. B, lig. 16. 
Leperditia iubloevin Vogdes, 1890 : U. 8. Qeol. Sur. , Bal. 63, p. 172. 

*^ Carapace small, subovate, smooth, nearly as long again as 
high, moderately convex, most prominent posteriorly; pos« 
terior end a little wider than the anterior, rounded; ventral 
margin straight, its anterior extremity extended into a minute 
pointed process. Just within the borders a faintly impressed 
line may be traced entirely around the valves. Surface highly 
polished. " ( Shumard.) 

Horizon and localities. — Silurian, First Magnesian lime- 
stone: Hamilton creek (St. Louis county), Ste. Genevieve 
county, Spencer creek (Balls county). 

Solenocaris sanctl-Iudovlcl Worthbn. 

Solenoeari$ aaneii-ludoviei Worthen, 1884: Illinois State. Bins. Nat. Hist.. 

Bui. a, p. 4. 
Solmoearia aaneH-ludoviei Worthen, 1891 : Geol. Sur. Illinois, vol. VIII, p. 

153, pi. xxviii, flg.3. 

Carapace narrow, much elongated, being three times as 
long as high, slightly convex; dorsal and ventral margins 
nearly straight. 

Horizon and localities.— how er Oarboniferous, Saint Louis 
limestone: Saint Louis. 

Colpocaris chesterensls Worthkn. 

ColpoeariM ehesiererma Worthen, 1884: Illinois State Mus. Nat. Hist., 

Bal. a. p. 3. 
Cotpoearia eheaterenais Worthen, 1891: Geol. Sur. Illinois, vol. VIII, p. 

153, pi. xxviil, fig. a 

Carapace large, subovate, twice as long as high, with regu- 
larly curving margins. 

Horizon and localities. — Lower Carboniferous, Easkaskia 
limestone: Chester (Illinois). 



Stratigraphic Catalogue of Missouri Fossils. 

BY CHARLES B. KEY£8. 

The catAlogne of fossils belonging to the varions geological 
formations of Missoari is based upon the report on the Paleon- 
tology of the state which forms volames lY and Y of the sab- 
jeot reports. The arrangement is a zoological one, following 
that ib the report. 

In bringing together the ancient forms of life which flour- 
ished daring each geological epoch, there is at once broaght 
to notice a striking disparity in the distribution of the forms. 
In some formations only a few organic remains are recorded ; 
in others there is the greatest profusion. The unequal distribu- 
tion is perhaps more apparent than real. A number of causes 
lead to these results: First, and most important perhaps, is 
the unequal search for fossils. Second is the unequal detec- 
tion of the fossils. Third is the original irregularity in distri- 
bution. Fourth is the numerical disproportion. Fifth is the 
difference in preservation. Sixth is the inherent variation of 
parts capable of retaining their original indentity. 

The disparity of search is one of those things which is 
governed largely by chance. No effort of organized work can 
overcome it. Local collectors spring up in certain places, and 
for a long period of years carry on the work of accumulating 
the fossils of the county or immediate locality with untiring 
zeal and energy. The result of their labors cannot be dupli- 
cated in a generation, nor can their success be attained even 
after years of constant and systematic application. As a mat- 
ter of fact, then, an investigation of the paleontology of a 
district is dependent largely upon the collections made by a 
comparatively few persons scattered over the area, who have 
o— 18 
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been interested in the work from the love of it, with no hope or 
desire for pecuniary reward. Thus it happens that the investi- 
gation at the outset is necessarily unequally developed. While 
a state geological survey is able to collect a large amount of val- 
uable material, fill in wide gaps and acquire much information on 
the subject, its direct efforts are for the most part incidental — 
those observations which are made being in the course of other 
investigations of an economic character. To this, as much as to 
any other reason, perhaps, is due the great wealth of species 
in the Lower Girboniferous and Goal Measures, and the com- 
paratively great paucity in some of the other formations. As 
a further aid to unequal search for fossils is the unavoidable 
difference of attention which the various formations receive, 
especially in the early progress of the survey, owing to the 
fact that all subjects cannot be commenced at once. Oonse- 
quently in carrying on the work on particular subjects, as for 
example lead and zinc, or coal, certain geological formations 
have more attention devoted to them in a single year, or even 
during a few months, than others do in several years. The 
fossils obtained from one horizon, even though they were 
originally equally distributed, would surpass many times those 
obtained during the same period from all the other formations 
combined. 

In the unequal detection of fossils lies the second great 
cause of disparity. Bocks present very different adaptations 
to preservation. Sandstones usually are devoid of animal 
remains, for the reason that percolating waters remove the 
hard parts originally entombed. Many shales are practically 
unfossiliferous. Some limestones contain no traces of life 
whatever, while others are almost wholly composed of organic 
remains. Coal, gypsum and certain other beds are also with- 
out good fossils. On the other hand, beds which were origi- 
nally very prolific with fossils often lose all or nearly all traces 
through subsequent change in the composition of the rock* 
Thus, highly fossiliferons limestones, in alteriog to dolomites, 
have the organic remains largely obliterated in the process. 



STRATIGBAPHIO OATALOaUB. 243 

It is quite manifest that there is a very marked irregularity 
in the distribution of all fossil forms. While it is largely origi- 
nal and real, it is in part only illusory. As in the modern sea 
bottom, there are broad stretches where life is comparatively 
infrequent ; others where organisms are collected together in 
great confused masses. Again, life is more abundant in some 
zones than in others ; and at certain depths. Exposed places 
are liable to be less frequented by animals than quiet, secluded 
ones. 

The disproportion of numbers is readily comprehended in 
a comparison between an almost unfossiliferous limestone and 
one of the encrinital beds of the Lower Oarboniferous, which 
is made up almost entirely of the disjointed hard parts of 
organisms, among which, however, are abundant remains of 
only partially destroyed structures. When beds of this kind 20 
or 30 feet thick and miles in extent are known, as in the case 
of the Burlington limestones, it is perfectly inconceivable what 
myriads of organisms must have flourished and died to supply 
the material for such vast deposits. Very dififerent is it with 
strata many times thicker and far more extensive, yet contain- 
ing not the slightest trace of ancient life. 

Granting the original prevalence of organisms in a given 
area, diverse vicissitudes overtake the remains after they are 
first entombed. Taking into account only those forms of life 
which have hard parts sufficient to not immediately disappear 
at death, relatively few traces ultimately remain. Percolating 
waters remove the lime salts. Changes in the lithological 
character of the rocks deform, disguise or obscure the 
remains. When metamorphic action is intense all traces of 
organisms are often completely obliterated. Thus, two 
associated beds equally fossiliferous in the beginning may 
become finally very different in this respect in the end. 

The sixth cause for disparity in the distribution of fossils 
lies in the inherent capability of retaining their durability 
through all the changes and accidents of time. Chemical 
composition and character of the structures may be here men- 
tioned. 
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With the many natural difficnlties to be taken into con- 
sideration, it is readily understood that from a geological or 
biological point of view, any stratigraphic tabulation of the 
fossils of the state must necessarily be quite incomplete for 
years to come, and must long lack uniformity in the number 
and kind of organisms assigned to each horizon. Neverthe- 
less, in the present condition there is a peculiar economic im- 
portance in a special arrangement of the forms known at the 
present time to occur within the limits of Missouri or on its 
borders, according to the strata in which they are found. 
With the general geographical distribution known by reference 
to the colored geological map, the fossils which may be ex- 
pected to be found in any locality in the state may be quickly 
referred to without the labor of going throagh the whole report 
to pick them out. The fossils forming as they do labels to the 
deposits of commercial value, put a ready and inexpensive 
means in the hands of even the most inexperienced for deter- 
mining what minerals of economic worth are to be sought for 
in the particular neighborhood, and what are not to be expected. 
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CAMBRIAN. 

Ozark Series. 

Linguella lambornl. Meek. 
Ophlleta com pacta, Salter. 
MurchieoDia melanlaformU, Shumard. 
Raphlstama Bubplaoa, Shamard . 
Straparollas valvatlformis, Shumard. 
Orthoceraa ozirkeoBis, Shumard. 
Lituites complanata, Shumard. 

SILURIAN. 

Calciferous. 

Camerella calclfera ? BilllDgs. 
Leperditia 8ub?sevls ( Shumard ) . 
Ptychoparia oooica ( BilliDgs ). 

Trenton. 

Keceptaculites oweoi. Hall. 
Columuaria stellata ( Hall ). 
Streptelasma cornlculum, Hall. 
ComarooystiteB, obcooicuB, Meek A Worthen. 

Bhumardi, Meek & Wortheo. 
PtychocrlouB BpleodeoB ( Miller ). 
Caly meoe seoaria, Ck>Drad . 
Homotrypa arbuBcula, Ulricb. 
Phacelopora perteouiB, Ulrlch. 
OrthiB HsBtcoBta, Hall. 

oo^ldeutallB, Hall. 
Platystrophia lynx ( £lchwald ). 
Strophomeua deltoidea. Coorad. 
ZygOBpira modeBta ( Say ) . 
Bellerophon bilobatus, Sowerby. 
Oyclouema bilex ( Conrad ). 
Murchisonia gracllU, Hall. 

major, Hall. 

carinlfera, Shumard. 
Maclurea magna, Le Sueur. 
RaphiBtoma lentioulariB ( Conrad ). 
SubuliteB elongatUB, Conrad. 
Trochonema umbillcata( Hall ). 
EndoceraB elongatum ? Hall . 
GonioceraB anoepB, Hall. 
OrthoceraB arouollratum f Hall. 
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Hudson. 

Glyptoorious foroshelli, Miller. 
Aoidaepia halll, Sbumard. 
Cyphaspis glrardeaaeoBis, Shumard. 
Bncrinuras deltoideu», Shamard. 
LeptsBDa mesacofita, Sbamard. 

Berloea, Sowerby. 
Ortbis emacerata. Hall. 

miesourienAis, Sbumard. 

Bubqaadrata, Hall. 

tricenaria, Conrad. 
PJatyatropbia acatiliiata (Conrad). 
Plectambonitea rbomboidalis (VTilckenp). 
RbyncbonelU oapaz (Conrad). 

dentata(Hall). 
BtreptorbynobuB filitexta (Hall). 
Stropbomena alteroata (Conrad). 

planumbona(Hall). 
TentaculiteB Incarvaa, Sbamard. 

"Niagara." 

Striatopora misfiourienBlB, Aieek A Wortben. 
FavoBiteB favoaa (GoldftiBB). 

bemlBpberica (TrooBt). 
EdrloorinaB poollIlformiB, Hall. 
AoldasplB bamata (Conrad). 
Calymene rugosa, Sbumard. 
DalmanlteB tridentifera (Sbumard). 
IDsBDUB graftonenBlB, Meek & Wortben. 

inalgntB, Hall. 
Licbas boltonl (Blgsby). 
Eatonia pecularlB? (Conrad). 
MerlBtella lasvlB (Vanuxem). 
Nndeosplra piBlformlB, Hall. 
Ortblaeubcarinata, Hall. 
Splrlfera perlamelloaa (Hall). 
StreptorbyncbuB eubplana (Conrad). 
TrematoBpIra Imbrlcata? (Hall). 
Zygoeplra Bubconoava, Meek & Wortben. 
CapuluB BubBlnuofiUB (Wortben). 
IgoceraB pyramldatum (Hall). 
Ortbonycbla splrale (Hall). 
OnboceraB medullare, Hall. 

Jolietense, Meek & Wortben. 
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DEVONIAN. 

Stromatopora expansa, Hall & Whitfield. 
Aoervalarladavidfonl, Ed^aids A Halme. 
Cyathopbyllum cornlcala, RomlDger. 
Cystophyllum amerlcaoum, Edwards A Baime. 
AtbyrU vittata, Hall. 
A try pa occidentalism Hall. 

reticularis (Linn seas). 
CyrtioadalmaDi(EJall). 

umboData (Hall). 
Ortbisiowensis, Hall. 
Pentamerus salloensis. Swallow. 
Prodactella sabalata (Hall). 
Spirifera llgus, Owen. 

parr J ana, Hall. 
StropbodoDta? cymbirormis. Swallow. 

demissa (Conrad). 
Syriogotbyris Occident alls (Swallow). 

OAEBONIFEROUS. 

Kinderhook. 
AmplexQS blairl. Miller. 

yandelll, Edwards A Haime. 
Cbonopbyllum sedaliense, Wbite. 
Cleistopora placenta (Wbite) 
Conopterlumeffasum, Wincbell. 
Cyathopbyllam glabrum, Keyes. 
Microcyclusblairi, Miller. 
Palaaacis enormis ( Meelc A VTortben). 
Pblllipslastmpsotii, Vogdes. 
Pbillipsia sedaliensls (Vogdes). 
Syringopora sp? 
Z&pbrentis acuta, Wbite A Wbitfleld. 

calceola, Wbite & Wbitfleld. 

cbouteauensis, Miller. 

ezlgua. Miller. 

tantilla, Miller. 

tenella, Miller. 
Actlnocrlnus arrosus (Miller). 
Agarlcocrinus brevis (Hall). 

planoconvexus, Hall. 
Dorycrinus cbouteauensis (Miller). 
GenD83ocrinus trijugis (Miller). 
Platycrinusabsentlvus, Miller. 

asquiternus, Meek. 

allopbylus. Miller. 

annoeus. Miller. 

ollicula. Miller. 
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Proetua missourlensis, Sbumard. 

Bwallowt, Bhumard. 
PlatycrlDusbrlttel, Miller. 
HoaphlocrlnuB ? Bampgonl, Miller. 
Schlzobldstus? roemeri (Shumard). 
AmbocoBlla mlnata, White. 
Athyrls hannlbilensia (Swallow). 

proutil (Swallow). 
Cbonetee geniculata, White. 

ornata, Sbumard. 
Crania laevle, Keyes, 
Cyrtlna acutlrostrU (Shumard^ 
Dlaclna newberryi. Hall. 
Orthia burlingtooenala, Hall. 
Plectambonltea rhomboldalla (Wilckena). 
Productella pyxidata (Ball). 
Productua arcaatua. Hail. 

la3vlcoataB, White. 
Retzla?oaagen8l8, Swallow. 
Kbynchonella cooperenala, Sbumard. 

miaaourienaU, Sbumard. 
Spirt fera cooperenala, Swallow, 
grimesi, Hall, 
marionenaia, Sbumard. 
pecnllaria, sbumard. 
Bubrotundata, Hall, 
taneyenala. Swallow. 
Splrlferlna clarkavlllenala, Wlncbell. 
Streptoryncbua lena, White. 
SyrlngothyriB carter! (Hall). 

extenuata(Hallj. 
Alloriemabannibaienala, Sbumard. 
Cardiomorpha trlangulata, Swallow. 
Entolinm clrculua (Sbumard). 

cooperenala (Sbumard>. 
Conularia marionenaia, Swallow. 
Acllalna belllllneata. Miller. 
Bellerophon panneua. White. 
Capulua ballotoidea (Meek & Worthen). 

parallua (White & Whitfield). 
Loxonema tenullineata (Sbumard). 
Pleurotomaria lena (Hall). 

aedallenala, Miller. 
Gonlatltea gorbyl. Miller. 

oaagenala, Swallow. 
Nautlua ? burliogtonenala (Owen). 

digonus. Meek & Worthen. 
Orthoceraa chouteauenae, Swallow. 
Phragmoceraa ? mlaaourlenala, Miller. 
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I 
Augusta. 

Corals— 

Am plexus blairi, Miller. 

fraglHs, White & St. JohD. 
Aulopora gracillB, Keyes. 
Palffiacls obtasa ( Meek & Worthen ). 
EobioodlBcus aampsoDl, Miller. 
Hadropbyllum glans, White. 
Strlatopora oarbonaria. White. 
Syringopora barveyi, White. 
ZaphreDtisoen trails, Worchen. 

dalei, Edwards A Haime. 

elllptica, White. 

illlnoiseDSis, Wortheo. 

spergeneosis, Worthen. 

spioulosa, Edwards A Haime. 

tantilla, Miller. 

yarsavensis, Worthen. 

ECHINODKRMS— 

Arobaeocidaris agassizl, Hall. 

keokalc, Hall. 

shumardlana, Hall. 
Oligoporas darse ( Meek A Worthen ). 

mutatQS, Keyes. 
Onychaster asper, Miller. 
Crjptoblastus melo (Owen A Shumard ). 
Qranatocrlnas neglectus ( Meek A Worthen ). 

norwoodi ( Owen A Shumard ). 
Meublastus bipyramidalls ( Hall ). 

lineatus ( Shumard ). 

wortbeni( Hall). 
Orophoorinus companulatus ( Hambach ). 

stelliformls ( Owen A Shumard ). 
Pentremites conoldeus, Hall. 

elongatus, Shumard. 
Schlzablastus melonoides ( Meek A Worthen ). 

sayi( Shumard). 
Actinoorinus brittsl, Miller. 

coe^atus, Hall. 

fossatus, Miller. 

glans, Hall. 

jugosus. Hall. 

lobatus. Hall. 

lowel, Hall. 

multiradiatus, Shumard. 
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obeeas, Keyes. 

pernodofiUB, Hall. 

probosoidiallB, Ball. 

reticulatuB, Hall. 

Boitalus, Meek^ Worthen. 

teDulBculptuB, MoCheBoey. 

tbalia. Hall. 

▼errucoBQB, Hall. 
AgarloooriDaBamerloaDUB (Roemer). 

brevlB(Hall). 

pentagonuB, Hall. 

plaDoconvexuB, Hall. 

woithenl, Hall. 
AmphoracrinuB divergeoB ( Hall ). 
GalceoorlouB tuolcatuB ( Hall). 

ventrlcoBUB ( Hall ). 
CyathoorinuB booovilleDBiB, Miller. 

enormU ( Meek A Worthen ). 

ioweoBlB, Owen & Sbumard. 
DorycrlouB cornigeruB ( Hall ). 

elegaoB, Miller. 

goaldi(Hall). 

kelloggi, Worthen. 

miBBOurienBlB ( Shumard ). 

miBBiBBippieoBlB, Roemer. 

paryuB ( Sbamard ). 

BubaeuleatuB ( Hall ). 

aoicornlB ( Owen A Shumard ), 
DichocrinuB blairi, Miller. 

fleuB, CaBBady & Lyon. 

lineatuB, Meek A Worthen. 

liratuB, Hall. 

BtriatuB, Owen & Shumard. 
BatoerinuB sequallB ( Hall). 

ffiquibrachlatuB ( McCheBney). 

biturbinatuB(Hall). 

blairi, Miller. 

calvini, Rowley. 

cbristyi ( Shumard). 

clypeatuf ( Hall). 

dodecadactyluB ( Meek & Worthen ). 

elegauB ( Hall). 

euconuB ( Meek A Worthen ). 

laura( Hall). 

loDgiroetrlB ( Hall ). 

na8hvill8B(Troo6t). 

planodiBouB ( Hall ). 

pulchelluB, Miller. 

pyriformiB ( Shumard ). 
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rotnndus ( TaDdell A Sbamard ). 

trohiBCQS, Meek & Worthen. 

subtractas ( White ). 
Belemnocrlous? sampBODi, Miller. 
BarycriDaB boveyi ( Hall). 

magnificQB, Meek A Wortbeo. 

meekianuM ( Sbamard ) . 

rbombiferuB (Owen A Sbamard). 

BpariaB (Hall). 

BtellatuB (TrooBt). 
EretmocrioaB cs^lycaloideB ( Hall). 

carica (Hall). 

oorbaliB, Hall. 

coroDatas ( Hall ). 

depreBBas, Keyes. 

ezpanAUB, Keyes. 

kooinoki (Sbumard). 

lencoBia (Uall). 

origioarias, Wacbtmnth «ft Springer. 

remibracbiatuB ( Hall ). 

▼erneailllanuB (Sbamard). 
EncladocrinnB pleuroviminaB ( Wbite). 

orbicalariB (Hall). 
ForbeBiocrinaBagaBBizl, Hall. 

wortbeni, Hall. 
QibertsoorinaB typaB ( Hall ). 
IcbtbyocrinaB burhngtonenBlB, Hall. 
MegiBtoorinuB brevic3rniB ( Hall). 

evanBi (Owen A Sbamard ). 
RbodocriouB cozanaB, Wortben. 

waobBmutbi, Hall. 

wbitei, Hall. 

wortbeni, Hall. 
PariBocrinaB IntermedinB ( Hall ). 
PeriecbocrinuB ? wbitei (Hall). 
PbyBetocrinoB ornatuB (Hall). 

ventrioosuB (Hall). 
Platyorinas sBqaaltB, Hall. 

amerfcmaB, Owen & Sbamard. 

bnrlingtoneoBlB, O^en A Sbumard. 

bonoensiB, Wbite. 

boonvillenBis, Miller. 

dlBcoideuB, Owen A Sbumard. 

balli, Sbumard. 

pileiformlB, Hall. 

prsBQuntiuB, WacbBmutb A Springer. 

pratteni, Wortben. 

Baffordi, TrooBt. 

Bampioni, Miller. 
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Boulptus, Hall. 

subspiDOBQB, Hall. 
PoterloorinuB brlttBl, Miller. 
ScaphiocriDUB ? gorbyi. Miller. 

boonviUenBlB, Miller, 

ruBtlcelluB (White). 
StegaooorioaB araDeolas ( Meek & Wortben ). 

coDcloDUB (Shnmard). 

pentagooaB ( Hall ). 

BculptuB (Hall). 
StrotocrlDUB regalia ( Hall ). 
SymbatbocrioQB denratuB, Owen & Shamard. 

Bwallowi, Hall. 

wortbeni, Hall. 
TaxocrinuB giddiogei ( Hall ). 

tblemi ( Hall). 
TeliocrlnuB liratna ( Hall). 

umbroaaB (Hall). 
WoodoorlnaB elegana ( Hall). 

pociUum ( Miller). 

Cbubtacbans— 

PhiHipsia ImmaturaB (Herrick). 
DierameolinBiB, Sbumard 
portlockii. Meek A Wortben. 
tubercalata, Meek<& Wortben. 

POLYZOANB — 

Actlnotrypa pecalaria (Romlnger ). 
ArcblmedeB owenaias, Hall. 

wortbeni, Hall. 
CoBcinlum ? Utam, Ulrich. 
Cyclopora expatiata, Ulricb. 

fungia, Prout. 
Cycloporella perversa, Ulrlcb. 

Bpinlfera, Ulrlcb. 
CyBtodictya americana, Ulrlcb. 

nitida, Ulrlcb. 

pustuloBa, Ulrich. 
Bactropora Blmplex, Ulrich. 
Bvactinopora grandis, Meek & Wortben. 

radiata, Meek & Wortben. 

Bexradiata, Meek & Wortben. 
Fenestella cingalata, Ulrich. 

fillBtriata, Ulrich. 

funicula, Ulrich. 

limit^rlB, Ulrich. 

maltiBplnoBa, Ulrich. 

radlB, Ulrich. 

Berratula, Ulrich. 
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FiBtalipora oompressa, Romloger. 
Olyptopora elegaos ( Proat ). 

megastoma, Ulrich. 

key Berlin gi ( Prout ). 

sagenella ( Prout ). 
Hemltrypa aspera, Ulrich. 

nodosa, Ulrlcb. 

paterlformis, Ulrich. 

perstriata, Ulrich. 
Leioclema foliatum, Ulrich. 

graciUimam, Ulrich. 

puoctatum ( Hall ) . 
Lyropora retrosa, Meek A Worthen. 
Khombopora attenoata, Ulrich. 

dichotoma, Ulrich. 

transveraalis, Ulrich. 

variaoB, Ulrich. 
Finnatopora conferta, Ulrich. 

vinei, Ulrich. 

yoangi, Ulrich. 
Polypora gracilia, Prout. 

htlliaoa, Prout. 

maccoyana, Ulrich. 

radiallB, Ulrich. 

retroaa, Ulrich. 

simnlatriz, Ulrich. 

apininodata, Ulrich. 
Prismopora trifolia ( Romioger ). 
Proutella discoidea, Prout. 
Ptilop^ra acuta, Ulrich. 

cylindracea, Ulrich. 

vallda, Ulrich. 
Stenopora americana, Ulrich. 

augularis, Ulrich. 

emanciata, Ulrich. 

intercalaris, Ulrich. 

iDtermittens, Ulrich. 

mootifera, Ulrich. 
Stietoporella basalis, Ulrich. 
Streblotrypa major, Ulrich. 

radlalis, Ulrich. 
Strotopora dermata, Ulrich. 

foveolata, Ulrich. 
Tseaiodictya frondoaa, Ulrich. 

ramulosa, Ulrich. 
Worthenopora aplDosa, Ulrich. 
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Brachiopods— 

Athyrls formoea (Swallow). 

iDorasBatos, Hall. 
CboneteB logant, Norwood & Pratten. 

illlnoifienBis, Wortbeo. 
Orthis burllngtoDenfiii, Hall. 

Bwallowi, Hall. 

keokak. Hall. 
Rbyncbonella booneoBiB, Sbamard. 

mutata, Hall. ^ 

riDgeuB, Swallow. 

BubcQoeata, Hall. 

Bubtrlgona, Meek & Wortben. 
PleotambooiteB rbomboidalU (WilckeDB). 
ProdaotQB blBeriatuB, Hall. 

barliDgtooensiB, Hall. 

IffivlooBtu^, Wbite. 

magDUB, Meek A Wortben. 

TittataB, Hall. 
Spirlfera forbesi, Norwood A Pratten. 

grimeBl, Hall. 

imbrex, Hall. 

kelloggl, Swallow. 

keokak, Hall. 

HneatoldeB, Swallow. 

logani, Hall. 

pBeudolioeata, Hall. 

roBtellata, Hall. 
SyringotbyrlB carter! (Hall). 

plena (Hall). 

texta (Hall). 
Tore bratula par va, Swallow. 

rowleyi, Wortben. 

Lambllibranchs — 

Avlcalopecten magna (Swallow). 

Cbonocardium, Bp.? 

Edmondla burliogtonenBis, Wblte & Wbltfield. 

nuptlallB, Wincbell. 
Litbopbaga, sp.? 
Mjalina keokak, Wortben. 

Gasteropods — 

Belleropbon bllablataB, Wblte A Wbltfield. 
OapaluB blBerlallB ( Hall ). 
fquilateraliB(Hall). 
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latus (Reyes). 

obllquQB ( Keyes ). 

tribulosus (White). 
Dentallum primsriam. Hall. 
Igooeras capulas ( Rail). 

flBfiurella (Hall). 

pabaloorlnns ( Owen ). 

qulDcyeose ( McCheaney). 
Omptaalotrocbua sprlngvaleoBls ( White ). 
Ortbonyobla acutlrostre ( Hall ). 

booDvi leDse ( Miller). 

cry toll tea (McCheaney). 

formoanm ( Keyes ). 
Pbauerotlnus paradozas, WlDcbel). 
Pleurotomaria montezama, Worthen. 

sabcarbonarla, Keyea. 
Porcellla nodosa. Hall. 
SolenUcus cooperensls ( Swallow ). 
Spbasrodoma penguls ( Wlnchell ). 
StraparoUus ammon ( White A Whitfield ). 

latus(Hall). 

obta8us( Hall). 
Htrophoetylus reversal ( Hall ). 
Connlarla mlssourlensls. Swallow. 

osagensls. Swallow. 

Ckphalofods^ 

Qonlatltes osagensls. Swallow. 

YXBTSBRATES— 

Cbomatodus parallelus, St. John A Worthen. 
Ctenacanthus ezcavatus, St. John &, Worthen. 

aeokuk, St. John & Worthen. 
Deltodns llttonl, Newberry & Worthen. 
Deltoptyohlus waohsmnthl, St. John & Worthen. 
Desmlodus? flabellum, St. John A Worthen. 

llgoniformls, St. John A Worthen. 
Batacanthus bacallformls, St John & Worthen. 
Qampsacanthus ? latus, St. John A Worthen. 
Lambdodas calceolus, St. John A Worthen. 

costatus, St. John A Worthen. 
Llsgodus cartus, St. John A Worthen. 
Plysonemns parvulus, St. John A Worthen. 
Polyrhlzodas wlUlamsl, St. John A Worthen. 
Venustodas tenulcrlstatus, St. John A Worthen. 
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Saint Louis. 

CTORALS— 

Lithostrotlon mamillare, Castelnao. 
Zaphrentis aplnulosa, Bdwards & Haime. 

ECBIKODBRMS— 

ArobsBooidarlg newberryi, Hambaob. 

wortbeni, Hall. 
GryptoblaBtas kirkwoodensis (Shamard ). 
OranatoorlDUB ourtas ( Shumard ). 
Melonitea craaeus, Hambacb. 
OligoporuB parvus, Hambacb. 
OoycbooriouB monroenais ( Meek A VTortben ). 
Peotremltea koninckanua, Hall. 
Platyorinaa aaxas, Hall. 
Soapbiocriouadactylifoniiia, Hall. 

misBoarienaia ( Sbumard ). 

proboacidialia ( Wortbeo ). 
Scytalocriooa dactylua ( Hall ). 

vanhorDei (VTortben ). 
TalarocrinuB aimplex ( Sbamard ). 
Taxoorinaa abumardlaona ( Hall ). 

CRUaTAOVANS^ 

SoleDooariaaancti-ladoyicI, Wortben. 

POLTZOANS— 

Amacantbua firibboaua ( Newberry A Wortben ). 
Diobotnrpa intermedia, Ulrieb. 
Keneatella banyana, Proat. 

aanoti-ludoTlci, Prout. 
Glyptopora michelinia ( Prout ). 

plumo8a( Prout). 
Hemitrypa bemttrypa, Prout. 
Polypora biaeriata, Ulrieb. 

yaraavienala, Ulriob. 
Ptilopora prouti, Hall. 
Stenopbra tuberculata f Prout ). 
Wortbenopora apatulata, Prout. 

Brachiopodb^ 

Atbyrla trinuclea (Hall). 

Ortbladubia, Hall. 

Productua altonenaia, Norwood & Pratten. 

marginicinctua, Prout. 

ovatua, Hall. 

tenuicoatua, Hall. 
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Retzla yerDeailiaoa, Hall. 
Rbjnchooella ottamwa, White, 
bpirlferaleidyi, Norwood <& Pratten. 

Lamslubranchs— 

Allorisma mariODeosis, White. 
Avioulopeoten missourieosis (Shumard ). 
liithophaga pertenuis. Meek A Worthen. 
Myalina Bancti-ludovicl, Worthen. 
PiDna miSBourieoBiB, 8 wallow. 

Gastbropods— 

Bulimorpha bulimiformiB (Hall ). 
BellerophoD Bubisevis, Hail. 
OrtboD> chia acattroBtra ( Hall ). 
StraparolluB BpergeneDBlB, Hall. 
StrophoBtjluB? carleyana ( Hall). 
CoDularia miBsourieDBiB?, Swallow. 
Bubulata, Hall. 

Vbrtbbratbs— 

ABteroptychiuB Baocti-ladovicl, St. John A Worthen. 
ChomatodaB iDcraBsatuB, St. John & Worthen. 
CladodQB eccentric as, St. John & Worthen. 

elegana, Newberry A Worthen. 

englyphenB, St. John &, Worthen. 

iBchypuB, Newberry & Worthen. 
Oochliodus obliquaB, St. John A Worthen. 

yanhornei, St. John A Worthen. 
CopodUB yanhornei, St. John A Worthen. 
CtenacantbuB graclllimuB, Newberry A Worthen. 

pugiuDculuB, St. John A Worthen. 
DeltodopBiB Bancti-ludovici, St. John A Worthen. 
DeltoduB cinctuluB, St. John & Worthen. 

paryoB, St. John A Worthen. 
DeltoptjchiaB expanauB, St. John A Worthen. 
DeamiodaB coBtelliformaB, St. John A Worthen. 

tumlduB, (it. John & Worthen. 
DrepanacftnthaB reyerauB, St. John A Worthen. 
ErlBmacanthuB maocoyanuB, St. John A Worth Bn. 
GampBacanthuB eqaamoBUB, St. John A Worthen. 

typaB, St. John A Worthen. 
GelaacanthaB BtellatuB, St. John A Worthen. 
Lecrao%nthaB angnicalaB, St. John A Worthen. 
HarpacoduB occldentallB, St. John A Worthen. 
LiBgoduBBellullformlB, St. John ft Worthen. 
MarracanthuB rectus (Newberry A Worthen). 
OracanthuB conaimlliB, St. John A Worthen. 

yetustuB, Leidy. 
G— 19 
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Fetalorhynchus distortns, St. John & Worthen. 
PeltoduB quadratuB, St. John A Worthen. 
PetalorhynchuB pseudoBagittatuB, St. John A Worthen. 
PhyBonemuB falcatuB, St. John A Worthen. 
PolyrhfzoduB ampluB, St. John & Worthen. 

littonl, Newberry & Worthen. 
FcBcUoduB sanoti-ludOYioi, St. John & Worthen. 
PsephoduB latuB, St. John A Worthen. 
PBammoduB planuB, St. John A Worthen. 
SandaloduB craBBUB, Newberry & Worthen. 

BpatnlatuB, Newberry A Worthen . 
StenopteroduB parvuluB, St. John A Worthen. 
TanoduB prsenuntinB, St. John A Worthen. 

BcuIptoB, St. John A Worthen. 
VatioinoduB ? Bimplex, St. John A Worthen « 
XyBtroduB imitataa, St. John A Worthen. 

Kaskaskia, 
Corals— 

ClelBtopora typa ( Winohell ). 
ZaphrentlB oheaterenBiB, Worthen . 

BpinuloBa, EdwardB& Halme. 

cylindraoea, Worthen. 

SCHIMODEBMB— 

AgaBBfzoorinQB dactyliformU, TrooBt. 
ArcbsdooidarlB nor wood i, Hall. 
CromyoorinuB globoBUB ( Worthen). 
EoblnodlBcuB kaakaBkienBlB (Ball). 
EapachycrinoB maniformlB (Tandell A Shumard). 
PentremiteB godoni, Defrance. 

obeBUB, Lyon . 

pyriformiB, Say. 

BuIcatQB, Roemer. 
PterotoorinoB oheBterenBlB (Meek A Worthen). 
ScaphloorlnuB BcoparluB, Hall. 
ZeaorinuB magnoliseformlB (Owen A Shumard). 

Crustacbakb— 

ColpocariB cheBterenBlB, Worthen . 

POLYZOANS — 

AniBotypa Bolida, Ulrloh . 
ArchimedeB lazus. Hall. 

BwallovanaB, Hall. 
Batoi^tomella nitldula, Ulrich. 
Diplopora blfurcata, Ulrloh. 
FeneBtella ceBtricnBlB, Ulrich. 

elevatipora, Ulrich. 
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flezuosa, Ulrich. 

tenaz, Ulrich. 
Leloolema areneum, Ulrich. 
Lyropora dlvergens, Ulrich. 

qalncuQcialiB, Hall. 

sobqaadranB, Hall. 
Meekopora approzimata, Ulrich. 

dausa (Ulrich). 
MyaliQa aogulata, Meekd; Worthen. 
Polypora cestrlensiB, Ulrich. 

corticoBa, Ulrich. 

BplDulifera, Ulrich. 

tuberculata, Proat. 
Rhombopora tabalata, Ulrich. 

tenairama, Ulrich. 
Septopora ceBtrleoBlB, Prout. 
Sphrogropora paraBitica, Ulrich. 
Stenopora ocBtrienBiB, Ulrich. 

meekana, Ulrich. 

tuberculata (Prout). 
Streblotrypa dlBtiucta, Ulrich . 

nioklcBl, Ulrich. 
ThamniBcuB furclUatuB, Ulrich. 

Brachiopods— 

AthyrlB Bublamellosa, Hall. 

Bubquadrata, Hall. 
ProdnctuB ceBtrienBiB, Worthen. 
Retzia yera, Hall. 
Spirifera contracta, Meek & Worthen. 

increbeBcenB, Hall. 

leidyi, Norwood & Pratten. 

Betlgera, Hall. 
Spirlferina BpinoBa ( Norwood & Pratten ). 

Lambllibravchs^ 

AlloriBma antiqua, Swallow. 

Qastbbopods— 

CapuluB ovallB ( SteveuB ). 

Dentalium misBourlense, Swallow. 

OrthoceraB cheBterenae, Swallow. 

Orthonychla chestcrenae ( Meek & Worthen ). 

SphaBrodoma littonana ( Hall ). 

StraparoUuB planidoraatuB ( Meek & Worthen ). 

CXFHALOPODS— 

NautlluB BpectabillB, Meek A Worthen. 
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Coal measures. 

Protozoans— 

Fusulina oylindrioa, Fischer. 

Corals— 

Axophyllam rude, White A St. John. 
CampophyllQm torquium (Owen). 
Lophophyllnm proliferum (MeChesney). 

ScmNODKRMS— 

Archsdocldaris aculeata, Shnmard. 

blaogalata, Shumard. 

diniDDii, White. 

hallianus (Qeinltz). 

megaatylus, Shumard. 
Cerioorinus hemisphericus (Shumard). 
Cromyoorlnas battai (Miller & Qurley). 

kansatenals (Miller & Qurley). 
SupaohycrlDus haril, Miller. 

magister, Miller A Qurley. 

Terruoosus ( White A St. John). 
HydreionoorlDus aoauthophorus (Meelc & Wortheo). 

muoroeplnus (MoChesney). 

pentagoDus, Miller & Qurley. 
Leoythioorinua ollioulieformit. White. 
Phlalocrious barydaotylus, Keyea. 

baailisous (Miller A Qurley). 

carbonarius (Meek A Wortheo). 

haril (MUler A Qurley). 

magniflcua (Miller A Qurley). 

atillatWus (White). 

Crustacraks-— 

Phillipaia m»Jor, Shumard. 
mlBaouriensis, Shumard. 

POLTEOANS— 

Cha^tetea milleporaceua, Trooet. 
Feoeateila ahumardi, Prout. 
Flatulipora carbonaria, Ulrich. 

nodulifera. Meek. 
Rhombopora craaaa, Ulrich. 

lepidodendroldee. Meek. 
PlQuatopora trUlneata^ Meek. 
Polypora tubmarfcinata. Meek. 
Septopora blaerlalia^ Swallow. 
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BRACmOPODS^ 

Atbyris argeDtea(8hepard). 

Chonetes flemiogi, Norv^ood & PratteD. 

granullfera, Oweo. 

IseviB, Keyes. 

meeoloba, Norwood & PratteD. 

millepunotata, Meek & Worthen. 
Discina conyexa, Shumard. 

Ditida (Phillips). 
LlDgala umbooata, Cox. 
Meekella striatocoetata ( Cox ). 
Orthig pecosil, Maroon. 
ProdootuB americaQas, Swallow. 

cora, d^OrblgDj. 

coBtatuB, Sowerby. 

loDglBplBQB, Sowerby. 

nebiaBoenBis, Owen. 

punctatus ( Martin ). 

semireticnlatuB ( Martin ). 

symmetricuB, MoCbeBney. 
Retzia mormon! ( Marcou ). 
Rbyncbonella uta ( Marcou ). 
StreptorhynchuB craBsuB ( Meek & Hayden ). 
Splrifera camerata, Morton. 

planoconvexuB, Sbumard. 

perplexa, MoCbeBney. 

rockymountana, Maroon. 
Spirlferina kentuckenBis ( 8bnmard ). 
Hyntrilasma hemiplata( Qali ). 
Terebratula boyidenB, Morton. 

Lamsllibrakchs— 

AlIorlBma oostata. Meek A Wortben. 

granoBnm ( Sbumard ). 

Bubcuneatum, Meek A Hayden. 

topekaensis, Sbumard. 
ABtartella concentrica ( MoCbesney ). 

▼era, Hall. 
Ayicula longa ( Qeinitz ). 
Ayiculopinna amerioana, Meek. 
Ayicnlopecten carboniferuB ( SteyenB ). 

coryanuB, Wbite. 

ooxanuB, Meek & Worthen. 

fi&BcioulatuB, Key 00. 

interlineatnB, Meek A Worthen. 

oooidentaliB ( Sbumard ). 
Cardiomorpba miBBOurienBis, Shumard. 



262 STBATIGBAPHIO OATALOGUB. 

CbsBDomya leaven wortheoBls ( Meek & Hayden ). 

mlnnehaba ( Swallow ). 
ClinopiBtha radiata ( Hall ). 
Conoardium parriehl, Worthen. 
EdmoDdla aBpinwalleDBls, Meek. 

glabra, Meek. 

BubtruQoata, Meek. 
Entollum aviculatum ( Swallow ). 
Babondria neglecta, ( Oeinitz ). 
Lima retlfera, Sbumard. 
Macrodon obBoletuB, Meek. 

BaogamonenBlB?, Wortben. 

teoulfitriatuB, Meek & Wortben. 
Mouopteria longiBplna ( Cox ). 

gibboBa ( Meek & Worthen). 
MonotlB? gregaria, Meek & Wortben. 
Myallna kanBaBensU, Sbamard. 

recurylroBtriB, Meek & Wortben. 

perattenuata, Meek & EUiyden. 

Bubquadrata, Sbamard. 

Bwallowi, McCbeBney. 
Nuoala parya, McCbeBney. 

yentrlooBa, Hall. 
Naoalana bellUtrlata ( SteyenB ). 
Pinna peracuta, Sbumard 
PlaoanopBiB carbon aria, Meek & Wortben. 
PleuropboroB oblonguB, Meek. 
SchlzoduB ? curtuB, Meek & Wortben. 

baril, MtUer. 

wbeeleri ( Swallow ). 
SolenopBiB BolenoideB ( Qeinitz ). 
Yoldla BubBcltala? ( Meek A Hayden ). 

OASTBROrODS— 

AdiBina minuta ( SteyenB ). 

robuBta ( SteyenB ). 

BteyenBana ( Meek & Wortben). 
AnompbaluB rotuluB, Meek & Worthen. 
Belleropbon belluB, KeyeB. 

craBBUB, Meek & Worthen. 

marcouanuB, Geinitz. 

meeklanuB, Swallow. 

montfortianuB, Norwood & Pratten. 

nodocarlnatus, Hall. 

percarinatuB, Conrad. 

BtevenBianns, McCbeBney. 

urii, Fleming. 



STBATIGRAPHIO OATALOaUB. 263 

Bulimorpha? inornata ( Meek d; Worthen ). 
CapaluB parvus. Swallow. 
Cooularla orustnla, White. 
DentalluDi meekiaQam, Qeinltz. 
Bullma? peracuta, Meek «& Worthen. 
LoxoQema mulricosta, Meek & VYortben. 

Bcltulum, Meek & Worthen. 
Murchlsonfa terebra, White. 
NaticopBls yentrlcosa ( Norwood & Pratten ). 
Plenrotomaria brazoeDsls, Shamard. 

broadheadf, White. 

oarbooaria, Norwood A Pratten. 

coDlformis, Worthen. 

ooxana, Meek & Worthen. 

grayylliensis, Norwood & Pratten. 

lllinoisenBlB, Worthen. 

miBBoarienBlB ( Swallow ). 

monilifera ( White ). 

perhamerosa, Meek. 

Bphsernlata, Coorad. 

BpeciOBS, Meek & Worthen. 

BubBcalariB, Meek & Worthen. 

tabulata ( Conrad ). 

turbiniformlB, Meek & Worthen. 

YalyatiformiB, Meek & Worthen . 
HoleniBcus brevlB ( White ). 

graclliB (Ooz). 

miBsourienslB (Swallow). 

newberryi ( SteyenB ). 

paulidiDSBformiB ( Hall ). 
Sphserodoma mediallB ( Meek A Worthen ). 

primogenia (Conrad). 

ponderoBa (Swallow). 
StrophoBtyluB remez ( White). 

nana ( Meek & Worthen ). 

peoriensig ( McCheBney ). 
StraparoUuB catllloideB ( Conrad ). 

pernodoBUB, Meek & Worthen. 

BubquadratuB, Meek & Worthen. 
Traohydomia nodosum ( Meek A Worthen ). 

wheeler i ( Swallow ). 

Ckphalopods — 

Gtoniatites minimus, Shumard. 

planorbiformis, Shumard. 

polituB, Shumard. 
Metaceras caviforme ( Hyatt). 

sangamonensis, Meek & Worthen. 



264 8TBATIGBAPHI0 OATALOGUB. 

NautiluB forbeBlacuB, McCheBney. 

mlBBOurieDBiB, Swallow. 

occldentaliB, Bwallow. 

poDderoBUB, White. 

winslowi, Meek & Wortben. 
OrthoceraB rushenBe, McCheaoey. 

occidentale, Swallow. 

Vertkbratbb— 

OrthopleurodaB carbonari ub, Newberry & Wortben. 
SandaloduB laeviBBlmuB, Newberry A Wortben. 



INDEX. 



Pa«re 

AoidMpishalU 280 

taamata 2S7 

AcknowledgmentB 18 

Actinocrinidie , deyelopment 148 

generalized type 149 

AotinooriniiB *. 186 

plan 160 

AotinodlnnB, leqaalis 179 

lequlbraohlatuB 181 

fequlbrachlatna, yar. alatus 181 

araneolns 194 

arroana 186 

aateriaa 189 

aateriBooB 181 

bitnrbinatna 184 

blairi 189 

brevloomlB 16S 

brevlB 187 

brittBi 188 

ballatns 168 

caiyenloidea . ^. 177 

oanca 176 

chloris 187 

choateanenala 169 

ohrlBtyi 181 

olypeama 179 

coelatOB 187 

oondnnna 194 

oorbnlis 17S 

oornionluB 167 

oornigems 172 

ooronatOB 176 

davidaoni 104 

dellcatUB 190 

desideratna 171 

divailcatna 172 

divergene 166 

dodeoadactyloa 18S 

doriB 179 

erraticna 187 

eryx 189 

enoonuB 184 

evanai 164 

foaaatna 188 

glanB 189 

gonldi 178 

inornatua 179 

IagoanB 190 
[oninoki 178 

lagina 186 

laura 182 

leuooala 176 

UratQB 191 

lobatna 190 

longlroBtrla 180 

lowei 189 

minor 166 

mlaaiBBlpplenais 174 

mlaaoarienala 171 

mnltlradiatiu 188 

naahvilla 188 



Page 

neaticuB 188 

nodosna 187 

obeBUB 187 

oblatua 182 

-rnnt-- 192 

imbiiviiidi?, var. Bubtractna 188 

^hplllBtiifl 179 

parvna 171 

jemlotiB 169 

peDtttiifOiitlB 196 

peraodomA 190 

pUaobaBaliB 166 

pliucLOtliacnft 184 

probf>»cMl hIIb 186 

pVTirormiB 188 

{(nudrif p]nae 166 

■^u&WTDi^rJue 186 

quMeTnaTlue, yar. spinifeiua 186 

(■□tD ifiiflobae 172 

reg^alkfi. 198 

r^mibrnchiBtaa 178 

rrtd^Dlntaq. 186 

rotQnflDs.. 182 

BcJ tuloe 188 

EcuTptn^ .. 194 

ijp.lfilifnsle 226 

senarlna 192 

BllUmani 188 

BpedOBUB IW 

Bnbacnleatna 170 

cabtarblnatna 171 

Bubnmbroena 191 

Bubyentrlooaaa 192 

BuperlatUB 166 

•ymmetriouB 170 

tenulBculptna 187 

tballa 187 

tbemis 186 

tricomia 169 

triooduB 171 

torblnataa, yar. elegans 180 

umbroauB 190 

nniooraiB 169 

uroserormia 178 

yalidua 194 

yentriooBUB 192 

yernealUanaa 177 

yerroooauB 189 

wacbsmuthi 188 

whitel 164 

AoUnozoa 92 

Aotlnuma boltonl 226 

.£aiooriniia baailiBona 220 

harll 219 

magniflcnB 220 

I Agarioooriniia amerioanna 168 

blairi 167 

breylB 167 

obonteanenaia 167 

exoayatna 168 

germanna 167 



266 



INDBX. 



Paire 

nodosuB 168 

pentagonns 167 

piaaooonvesuB 167 

Bampsonl 1(57 

tnberosiiB IttS 

wortbeol 168 

AgaBBizoorlnns daoty HformiB 221 

globoftns 216 

AgelaorlDiiB kaakaBkieoBls 133 

Alcyonarla 92 

Algonklan formation 81 

Amphibia 101 

AmpboracriDQB amerioannB 168 

dlvergenB ^ 1«6 

maltiramofiiiB 166 

Amplexns bioostatnB 109 

ooraloideB 109 

IraglllB 109 

yaodelli 108 

Animal kingdom, synopBlB 91 

Annelida 96 

Aractanlda 96 

Arcbsean rockB 80 

ArobsDOcldariB acnleata UO 

agasBizl 127 

biangnlata 180 

dlnlnnll ISO 

graoillB. 180 

fiilllanns I29 

keokuk 12^ 

megaBtyloB 129 

newberryi 129 

norwoodi 128 

Bbamardana 128 

yerneniUana '. 180 

wortheni 128 

Artbropoda % 

Artionlata 94 

ABteroidea 93 

ABtrse mammiUariB I06 

Angosta fanna ft6 

llmeBtone 68 

npper part 60 

Anioppra gradllB 128 

Aux vases sandstone, relations 73 

Aves 101 

Axopbyllnm rude 107 

Barycrinus blalri 209 

boonvlllensis ^b 

boveyl 209 

magniflcus 210 

meekianus 211 

rbombiferoB 210 

spnrins 209 

stellatQB 210 

Basal member of Carboniferous 63 

sandstone 85 

Base of Kaskaskia 73 

Basis of geological chronology 28 

Battaynros conlcns 283 

Batoorinns seqnalis 179 

aeqnlbracbiatas 181 

alUnscnlns...^ 181 

aspratlllls. ..: 180 

biturbinatns 184 

blalri 180 

booDTillensis 178 

brlttsi 183 

calvlnl ; 180 

oalyculoides 177 

carlca 176 

chrlstyl 181 

clypeatus 179 

comparilis 176 

oorbnlus 175 

divalls 184 



dodecadactyluB IhS 

dorls 179 

eiegans 180 

euconns 184 

gorbyi 178 

gnrleyi 178 

inomatuB 179 

konincki 178 

laura I8i 

lonffirostris 180 

medloorls 178 

nashvlllie 188 

nasbvillie, var. snbtraotus 18$ 

paplUaius 179 

planodlsons 184 

pulchelios 184 

pyrlformts 182 

rotnndus 182 

scvphas 182 

snbiractns 188 

trobiscuB 181 

nroeeformis 178 

venustns 184 

yerneuilianns J77 

BeginniDg of report 11 

Beiempocrlnns ? sampsoni 207 

Biological relations of fossils 89 

Blrdst-y*' limestone 88 

Biack River limestone 38 

BlairAcrlnns arrosos 186 

bnlUtos 166 

trtjngis 174 

RIastuidea 9S 

BlasUilds 182 

Bosrd of managers 6 

Brarbiopoda 96 

Britt-* . J . li , ar kncwledgjnent 19 

Broadhead, U. C, quoted 87,88, 60 

Bryozoa 96 

Burlington, fauna 61 

fannal ptvcnllarlties 65 

limestone.. 61 

limestone, Umi's 61 

lower 68 

lower, fauna 63 

section 46 

Oalamopora feyosa 1 20 

bemifepberica 120 

Calceocrinus daotylus 82S 

robustns 222 

tunlratus 222 

Tentricosus 222 

Caldferoue, e qnlyalent 87 

Calclspongiffi 91 

Callaway limestone 48 

Cslyln. S., quoted .60, 58 

Calymene mgosa 288 

senarla 280 

Cambrian 82 

and porphyry, Juncture of 86 

Camoopbyllum torquium 107 

Canalicnlata 94 

Carboniferous 48 

orlnolds, table 146 

Lower, subdlylsions 76 

Upper 79 

Cf'phalopoda 100 

Ceriocrlnus bemispherlouB 220 

Cbsetonatha 95 

Cbaitetes mlUeporaceus 128 

Cbelrocrinus dactylus 228 

nodosus 828 

tunicatns 822 

yentriooBUS 882 

wachBmuthl 828 

Chemung 60 



INDBX. 



267 



Page 

CheBterbedB 72 

Beoiion 48, 74 

nee of term 7a 

Cbonopbyilnm sedallenBe 116 

Chouteau group 60 

ilmestone 67 

Chronology, baalB of geological 28 

Clear Creek llmeatone 41 

Clelfttopora placenta 119 

typa 119 

Coadnnata 9S 

Coal 84 

Coal Measures 79 

coal 84 

lUhology... 8« 

Lower 80, fc8 

Middle 80 

St. Lonisand. 79 

sands .' 8;) 

shales 88 

sobdlYlsions 79 

thickness 85 

two members 81 

unconformity 79 

. Upper 80 

Codaster stelilformis 141 

Codonites campanulatus 142 

• stelliformU 141 

CoQienterata 91 

Columnarla stellata 116 

Comarooystites obconions 182 

shumardi 182 

Conglomerates 81 

Conopterium efftuum 118 

Contents 7 

Corals 104 

Corps, geological 6 

Correlation of Mlssisclppian members. 77 

Cosinopora sulcata 108 

Cretaceous 87 

Crlnoidea 93 

Crlnolds U^ 

abundance 148 

beauty 144 

compoftition 144 

culmination 147 

development 168 

expansion 147 

extinction 147 

genera 162 

life 145 

occurrence 148 

plan 169 

sketch 144 

table of Carboniferous 14<t 

Cromyocrinns buttsl 216 

globosus 216 

kansasensis 216 

Crustacea 96 

Cryptoblastus klrkwoodensls 189 

melo ■ 189 

Ctenophora 92 

Culmination of crinoids 147 

Cyathocrinus hoveyi 200 

DoonTillensis 208 

dlvarlcatus 207 

enormis 208 

frlabrum " 106 
ntermedius 209 

iowensis 207 

maffnollieformis 214 

malTaceuB.. 207 

maniformls 217 

qninquelobus 210 

sampsoni 20h 

spurlus 209 

stellatus 210 



Page 

sUUativus 219 

feorqulum 107 

viminalls 208 

Cyathophyllum comicnla 106 

Cyathaxonia prolifera 116 

Cy phaspis glrardeanensis 228 

Cystids 182 

Cystoidea 98 

Cystophyllum americannm 117 

davfdsoni 104 

Cytbere BUblaeyis 289 

Dalmanites tridentifera S29 

DelocrinuB hemlspbericus 221 

missouriensls 291 

Deposition of Ozark series 87 

Pes Moines formation 82 

Desire of information 12 

Development of Actlnocrinidaa 148 

Devonian 42 

Diabase 86 

Dichocrinus blairl 206 

cbesterensis 206 

coxanus 204 

flcus 204 

bnmbergri 204 

llneatus 208 

llratus 208 

parvulus 208 

simplex 206 

striatns 208 

Dlscranurus hamata 227 

Discrimination of fossils 89 

Dl»tri bution , of Burlington 61 

Keokuk 67 

D.>ryorinns amaenus 171 

cbouteanensls 169 

conftragosus 176 

oornigvrus 172 

desideratus 171 

elegans 170 

gouldi 178 

Intermedins. 178 

kelloggi 178 

mississipplensis 174 

mlisouTlensis 171 

parvus 171 

quinquelobus 172 

qninquelobus, var. intermedins 178 

subacnleatns 170 

subturbinatus 171 

symmetncus 171 

unicornis 169 

Ecbinodermata 92 

Echinoderms 126 

Echinodisous kaskaskiensis 18S 

sampsoni 188 

Bohinotdea ... 98 

Echlnolds 126 

Economic value of fossils 20 

Edriocrinnspoollllformis. 221 

Educational value of fossils 21 

Elscsorinus klrkwoodensls 189 

melo. 189 

norwoodi 140 

Eocene »7 

Bool darls ball! anus 128 

Bncrina godoDl 186 

Eocrinital limestone 69 

Kocrlnites florealls* 136 

Eocrlnurus deltoideus 229 

Eretmocrinus calycuioides 177 

carioa 176 

corbulis 176 

ooTonatus 176 

depressus 176 



268 



INDEX. 



Pase 

expansoi. 176 

koninckl 17» 

lenooBia 17« 

orifclDarliiB 178 

remlbraohlatQi 178 

▼eroeaillanas 177 

Euoladoorinus pleuToylmlnnB 2U2 

BupachycriiiiiB taaril 218 

maglBter W8 

manlformU 217 

orbionlarle; 217 

spbteraUs 218 

▼errncosns 217 

Bvolutlon 89 

KxpanBion of orlnolds 147 

£xploration8, early, In MlsBleslppl val- 
ley 49 

ExtlDotion of crinolda 147 

Faunal peculiarities of BurliDgton 66 

Faanas, f068li 24 

Favosites favosa 120 

hemlspberica 120 

Favlstella steUata 116 

Feather-stars 148 

First limestone 88 

sandstone 84 

Forbesioorinus agassizl 224 

agasslzl, yar. gigantens 224 

elegantulns 223 

monroensls 224 

shumardlaniis 224 

tbleml 228 

wortbeni 224 

Formations, geological 29 

table 80 

Fourtb Magneslan limestone 88 

Fossils, application of term 26 

biological relations 89 

biological use 26 

definition 26 

discrimination 89 

educational value. 21 

economic value SO 

geographical distribution 25 

interest 84 

literature 22 

preservation 2/ 

Fredericktown . section 85 

Fusulina oy lindrlca 102 

Oasteropoda 99 

Gauroorinus splendens 162 

Gennaeocrinus trijugis 174 

Oeographical disiributlon of fossils ... 26 

Geological, corps 6 

formations 29 

Geptayra 94 

Gllbertsocrinus typus 164 

Girardeau limestone 40 

Glyptocrinus flmbrtatus 226 

fomshelli 162 

Granatocrinus curtus 140 

melo 18ft 

neglectns; 189 

norwoodi — 14o 

projectus 140 

sayi 188 

Grand Tower limestone 42 

Granite « 81 

Graphiocrinus carbonarius 219 

dactylUB 213 

Gregarinida 91 

Grlfflthldes sedaUensis 236 

Hadrophyllum glans 116 

Hall, J., quoted 60, 68 



Page 

Hamilton, western 43 

Hannibal shales 66 

Helderberg 42 

Uolothuroidea 9i 

Uud«on shales 39 

Hydxeionocrinus acanthophorus 216 

muorospinus 216 

pentagonus 216 

verrucosus 217 

Hydroids 104 

Hydrozoa 91 

Illasnus graftonensis 226 

insignis ... 227 

Illusirations, list 9 

laadunata 94 

Infusoria 91 

Insecta 96 

latroductlon 20 

Juncture, Cambrian and porphyry 85 

Kaskaskla, beds 7S 

limestone 74 

Keokuk, exposures 46 

limestone 66 

Kiiderhook, beds 48 

definition 48 

exposures .... 62 

subdivisions 61 

upper member 67 

liamellibranchiata 97 

Lechtblocrinus adamsl 208 

oUlculierormis 208 

Leperditia subl»vis 289 

Leptocardla . 101 

Leptopora gorbyi 119 

typa 119 

Letter of transmittal 8 

Llchas boltont 226 

Lire, crinoldal 147 

blastoidal 146 

Limestone, Augusta 68 

Blrdseve 88 

Black Elver 8S 

Burlirgton 61 

Callaway 48 

Chouteau 67 

Clear Creek 41 

first 88 

fourth 88 

Girardeau 40 

Grand Tower 42 

Kaskaskla 74 

Keokuk 66 

lithographic 61 

Louibiana 61 

magneslan S3 

SalntLouis 71 

second 84 

third 84 

Trenton 88 

Upper Silurian 41 

List of illustrations 9 

Literature, inaccessibility 28 

on fossils : 22 

Lithographic, fauna 66 

limestone 61 

Llthostrotion basaltlforme 106 

msmlUare 106 

proltferum 106 

Lophoph^llum calceola 110 

prollferum 116 

Lonieiana. fauna 66 

limestone 61 

section 47 



INDElL. 



269 



Page 

Lower Carbonlferons 48 

SUarlan 88 

MagDealan limestone 88 

limefiione, lint 88 

' Mammalia 101 

Managen. board 6 

Meek & Wonben, quoted. 60-fi8 

MegistoorlDoa breYioomla 166 

parvlroatiU 166 

pleDQB 166 

wbltol 164 

Melon! lee oraasuB 1S6 

daiiie 126 

IrregnlarlB 126 

mulUpora 126 

MetaulafttOB blpyramldallB 187 

llneataa 186 

▼arsavleiulB 187 

wonbenl 187 

Mlcbllioia placenta 119 

Microoyoloa blalrl 117 

HlBsisf Ipplan, correlation of members. 77 

section 45 

series 48 

Mlssoarl formation b2 

Mlssonricrlnns admonltns i*b 

Mollnsca 96 

MonticDllporoldea 92 

Morphological tacts 16 

Mynapoda V6 

M3 zoromida 95 

Nemattaeln. la .' . 94 

New species, descriptions 16 

JNlagara limestone. 40 

OllgoporoB daoie 126 

maiatus 126 

parvns 127 

OUacrlnas typns 164 

Ooycbaster asper 181 

Onycbocrlnns raonroensls 224 

Oolite, cross-bedding 72 

Opbloroldea 92 

Oropbocrlnns campanalatns 14i 

stelllformls 141 

BtelUformls, var. campannlatns 142 

Osage limestone 6d 

Owen & JNorwood, quoted 45 

Owen. D D.,qnoted 45.49, 5i 

Ozarkserlt!S 82 

series, deposition 87 

stmcture 87 

npUft 29 

Palaeacls enormls 118 

Faleozolc 29 

Paradoxldes boltonl 226 

Parlsocrlnos Intermedins 207 

. Pecollantles, faanal, of Burlington ... 65 

Pentairematltes snlcatns 186 

Pentremltes blpyramldalls 187 

conoldeos 184 

cnrtns 140 

elongatns 188 

godODi 186 

konlncklanns 185 

llneatns 186 

mlBsonrtenslB 135 

norwoodl 140 

obesns 185 

potterl 188 

pynformls 185 

rocmerl 187 

sampsonl 187 

sayl 188 



stelllformls m 

snlcatos 185 

sy mmetrlcns 185 

yarsavlensls 187 

wortbenl » 187 

Perlectaocrlnns? whitel 164 

PtasBitaonldes Immatoms S88 

sedallenslB 286 

Pblalocrlnns barydaotylns 220 

basUUscns 220 

carbonarlns 219 

harll 219 

magnlflcos 220 

stuTatlvns 210 

Pbilllpsla immatoms 288 

miOor 288 

merameoansls 286 

mlssonriensls 286 

portlockll 286 

sampsonl 286 

sedaliensls 286 

sbnmardl 288 

tnbercnlata 286 

Pbysetocrlnns omatns 192 

ventrlcosQS 192 

Pieces 101 

Plan of report 18 

Plants, fossil 18 

Platycrlnns absentlTUS. 196 

aoclivns 198 

»qoalis 200 

seqalternns 196 

wifmalis.. 201 

allopbylufl 196 

amaollis 199 

amencanns. 199 

annosns 196 

batioU 200 

blalrl 226 

bonoeosls 201 

boonTlllensls 202 

brlttsl 186 

broadheadl 199 

barllngtonensis 200 

carobeslnm 198 

CSTUS 197 

chonteauensls 225 

coUettl 226 

condonns 226 

disooldens 197 

excav atos 197 

exsert ni 200 

gorby 1 197 

taalli 200 

Inomatns 200 

laoius 200 

mnltlbraotalatns 197 

occtdentalls 197 

ollicnla 196 

pentagonns 226 

pllelformis 198 

planns 198 

plenroTtminns 202 

prsDnanlns 198 

prattenl 198 

palcbellos 197 

rotn ndos 200 

saffordi 202 

sampsonl 199 

sarae 202 

scnlptns 200 

snbsplnosns 197 

snlcatns 198 

tmncatus 199 

Plstybelmia 94 

Platynatns boltonl 296 

Pleistocene 88 



270 



INDBX. 



Page 

PlethospoDgisB 91 

Poiyplaoopbora 100 

I'ontera 91 

Porphyry »l 

Poa^paleozoio formatlonB 87 

Potenoorlnne agnatna 2il 

brlwal 211 

oaibonariiu 219 

enormls 208 

bemispheriooa 220 

longidaotylaa 211 

maniformlB 217 

meeklaniu. 211 

mlBBoarienaiB 211 

proboftddlaliB 212 

rbomblfems 210 

mgosns 225 

nutioellns 212 

yaoboniei 218 

Preface 11 

Preaeryatlon of fosBiU ... 27 

Principal MisBiBBlppian seotion 46 

Proetnt anricu latna 238 

misBonrieiiBiB 288 

Bwallowl 284 

Protozoa 91 

ProtozoanB 102 

Pterou>crinii8 obeaterenBls 206 

Ptycboporla conica 283 

PtyobocrinoB aplendena 163 

Beoeptacnlitesoweni 103 

BeUtlona , biological, of fosailB 89 

Reptllla 101 

KbodocrinuB ooxanns 168 

parvus 168 

polydactyluB 163 

wactasmuibi 163 

wbltrt 163 

woitbeni 162 

Bbizopoda 91 

Botifera 94 

Saccbaroldal Bandatone 84 

•Saint LoniB limeBtone ^ 71 

base 70 

section 47 

nnconformtty 71 

Sainte Qeneyieye section 48 

Sainte Mary section 48 

Sands, Cretaceous S7 

SandHtone. Aax Vases 72 

basal 85 

first 84 

in gorge of Kaskaskia 74 

second 84 

tblrd 81 

Scapbiocrinos ? boonyillensis 212, 225 

carbonarios 219 

constrictus 212, 225 

dactyliformls 211 

gorbyi 218 

hemlsptaerlciis 220 

missooriensis 211 

orbicularis 217 

probosoidlalls 212 

rastlcellQs 2i2 

sampsonl 21.1 

scoparlns 212 

Scapbora 100 

Schizoblastns melo iss 

melonoides 188 

projectas 14(» 

roemerl 187 

sampsonl 187 

sayi 188 



Page 

Soytalocrlnus dactylns 218 

maniformlB 2 7 

▼anbornei 21S 

Second limestone — 84 

sandstone 84 

Section, Barlington 46 

Cbester 48 

Keokuk 46 

Lonisiana 47 

SalntLouis 47 

Sie. Genevieve 48 

Ste. Mary.... 48 

Warsaw 47 

Sections on Mississippi river 45 

principal Mississippian 45 

ShMes, Hannibal 66 

Hudson 89 

Lower Silurian 89 

Thebes . 89 

Sbeppard, B. M , acknowledgment. ... 19 

Shumard, B F., quoted 89, 42 

Silurian 88 

upper 40 

Sphenopterinm enorme 118 

enorme, var . depressum 118 

Sponges 102 

Steganocrinus araneolns 194 

ooncinnus 194 

pentagonus 195 

scuiptus 194 

Stemmed ecbinoderms 148 

Stratigraphy. Coal Measures 84 

general 1« 

Streptelasma comiculum 117 

Striatopora carbonaria 120 

missouriensls 121 

Stromatopoiaexpansa 104 

Strotocrinus bloomfleldensls 193 

liratus 191 

regslls 193 

u nsbrosuB 190 

Strncture of Ozark series 87 

Subcarboniferous 44 

Snbdivlsi'^ns Coal Measures 79 

Rinderhook 61 

Swallow, Q C, quoted 88, 49, 63 

Symbathocrlnus blairi 207 

dentatus 906 

swallow! 207 

wortbeni 20-1 

Svnonoymy 14 

Synopsis of animal kingdom 9 

Syrlngopora harveyl 12i 

ma Itattenuata 122 

Tableof animal kingdom 91 

carboniferous crlnolds 14<( 

formations 80 

Talarocrlnus simplex 205 

Taxocrinns giddingei 228 

staumardlanus 224 

thieml 22.1 

Icbthyocrinus burlingtonensls 288 

Teilocrlnus liratus 191 

umbroMus 190 . 

Tbebes shales 89 

Third limestone 84 

sandstone 88 

Topographical features 29 

Transmittal, letter 8 

Treatment of groups 17 

Trematoorinus typus 184 

Trenton limestone. . . .% 88 

lower 88 

Troostocrinus lineatus 186 

Typical sections 46^ 
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TTiocTloaB bnttsi 816 

kaoBBsenels 216 

UnooDfonnlty of Saint Louis 71 

Upper. Carboniferoas 79 

Siiuriao 40 

Vennicalar ataalea M 

Vermea 94 

Vertebrata 101 

Waraaw, beds 69 

typical locality 70 

section 47 

Waverly 60 

Westero Hamilton ,.. 48 

While, C. A., qaoted 60-M 

Willian<», U. 8 . quoted 44 SI 

Winsiow, A. , acknowledgment 18 

Woodocrinns elegans 214 

pocDl nm 814 

Worthen, A. H , quoted 89.40,41-50 

Zaptarentis acuta 209 

oalceola 100 

oalyoolus 110 

carlnata Ill 

centralis 112 



ctaesterensls US 

chouteauensls 112 

c^lindraoa Ill 

dalel 118 

elilpticA Ill 

cxigua 112 

frlans 116 
llinoisensis 118 

parasi tlca 109 

pallaensis 114 

spergenensls. . . . > 1 16 

spinulifera 114 

spinulosa 114 

tantilla Ill 

ten»-lla Ill 

rareavensis 114 

Zeaerlnus acanthopborus 216 

oommatioua 214 

elegans 214 

inagDOllaerormis 214 

manlformis 217 

mucrosplnus 216 

poclllium 214 

saoculus 214 

scoparius 914 

troo»tianus 214 

Zoantharla 92 
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Fio 1. Futulina cylindrica 102 

la. Small ftrtgment of llmeBtone with ahells embedded . 

lb. Single cate (enlarged) . 

Ic. TraDtverM eeotlon (enlarged) . 

Carbonireroas, Upper Cjal Measares. 

Fio. 2 Receptaculitet oweni lOS 

2a. Surface of specimen showtng rhombic cell openings. 
2b. Section of Interior. (Bias. Mo. Geol. 8ar.) 
Silorlan. Trenton Umeatone. 

Fig 8 . Stromatopora expanta 104 

Devonian, Hamilton limestone. (Afns. Mo. Geol. Sar.) 

Fio. 4 CyathophyUum comieula 105 

Devonian limestone . (Mns. Mo. Qeol. Sor.) 

Fig. 6 AxophylluM rude 107 

fta. Side view of a typical specimen . (Hare collection.) 
6b . Aspect of same from above . 

Ijarbonlterons, Upper Coal Measares. 

Fio. 6. Cyathophyllum glabram 105 

6a. Lateral aspect of type specimen. (Mas. Mo. Geol. Sar.) 
6b. Transverse section of same. 

Carbonlferjns, Choatean (Upper Ktnderhook) limestone. 

Fig 7. Campophyllum torquium 107 

7a. An average example. (After Meek ) 

70 Cross-section of same. 

70. Longitudinal section of same. 

Carboniferous . Upper Coal Measures. 

Fio 8 Lithottrotion mammillare 106 

Partof large specimen. (Mas. Mo. Geol. Sar.) 
Carbonlferoas, Saint Loals limestone. 
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Explanation of Plate XIII. 

Page 

Fio. 1. AmpUxutblaiH 108 

*LoDgitadinal leotlon. (Mat. Mo. Q^l. Bar ) 
CarboniferouB, Burlington limestone. 

FiQ. S. AmpUamt yandellil — , 108 

Lateral Tlew of a well-preaerredBpeciinen. (Mns. Mo. Geol. Snr.) 

Carboniferous, Klnderhook limestone. 
Fio. 8. Columnarla ttellata 116 

A medium- sized mass. (Mns. Mo. Geol. Sur.) 

811nrlan» Trenton limestone. 

Fio. 4. ZaphrentU acuta 100 

Lateral Tlew. (Mns. Mo. Geol. Snr.) 
Carboniferous, Klnderhook (Louisiana) limestone. 

Fio. 6. Zaphrentit cylindracea Ill 

Longitudinal section. (Mus. Mo. Geol. Sur ) 
Carboniferous, Kaskaskia limestone. 

Fio. 6. ZaphrenHi ellipHea Ill 

6a. Side Tlew of a well-preserved specimen. (Keyes collection.) 
6b . View of same from above . 

Carboniferous, Burlington limestone. 

Fio. 7. Campophylhun torquiwn 107 

An unusually large and twisted specimen. (Hare collection.) 
Carboniferous, Upper Coal Measures. 

Fio. 8. LophophyUum prolifemm 115 

8a. A large example (Hare collection) . 
8b. A smaller individual. (After Meek.) 
Carboniferous, Upper Coal Measures. 

Fio. 9. Streptelatnui comiculiim 117 

Lateral aspect. (Mus . Mo . Geol . Sur . ) 

SIAprian. Trenton limestone. 
Fio. 10. ZaphrenHB teneita HI 

An average-slsed example. (Mus. Mo (Jeol. Sur.) 

Carboniferous, Keokuk limestone. 

Fio. 11. Hadrophyllum giant 116 

Ua. Side aspect. (Keyes collection . ) 
lib. View of same from above. 

Carboniferous, Burlington limestone. 

Fio. W. ziiphrentU daiei ! 118 

A large example. (Mus. Mo. Greol. Sur.) 
Carboniferous, Keokuk limestone. 
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Explanation of Plate XIV. 

Pftfce 

Fio. I. Pdaacit ohhua 118 

la. View ftcm abOTO. (Keyea ooUeotionJ 
lb. Same ftpom aide. 

CaxbonifeTom, Keoknk limestone. 

Fig. 2. Favotitetfavotm, 120 

Small pcrticn of ayery large maaa. (Mna. Mo. Geol. Sar.) 
SilnxlaD, Niagara y ooUte. 

Fig. 8. Favotitet h^mitpherica 120 

A medluni fixed coiaUum. (Mna. Mo. Gk>ol. Snr.) 
Silurian, Niagara limeatone. 

Fig. 4. Cyitopkyllum americanum 117 

4a. Lateral Tiew. (Mua. Mo. Geol. Snr.) 
4b. Loogitndinal aeotion of another specimen (same cabinet) . 
Devonian, Callaway Umeatone. 

Fig. 6. Syripgopora tpl 122 

Portion of a large masa. (Mua. Mo. Geol. Snr.) 
Caibonilerons, Klndeihook limeatone. 

Fig. 6. Syringopora harveyi 121 

6a. Part of a large specimen. (Mns. Mo. Greol. Snr.) 

Carbonilertns. Keoknk limestone. 
6b. Syringopora mnltattenaata ; oroaa- aeotion. 
Carboniferous, Coal Measures. 

Fig. 7. Strictoporm carbonari^ 121 

View of part of branch. (Mus. Mo. Gaol. Sur.) 
Carl onifen ns , Burlington limestonA . 

Fig. 8. Aulopora gracUit I2S 

Type specimen. (Mus. Mo. (Jeol. Sur ) 
Carboniferons, Burlington limestone. 

Fig. 9. Chonophyllum tedaliente 116 

Type specimen. C After White) 

Carboniferous, Chouteau (Kinderhook) limestone. 

Fig. 10. Conopterium ^ffiuum 118 

A reiresentative ezsmple. (Mus. Mo; Geol. Sur.) 
Caibonifercna. Klcderhook limestone. 

Fig. 11. CHttopoi a placenta 119 

Viewinm above. (Mus. Mo. Geol. Sur.) 
Carboniferous, Chouteau (Kinderhook) limeatone. 

Fig. 12. Chatetet millfporaceut 128 

12a. Part of large mass (Mus. Mo. Geol. Sur.) . 
12b. Cross-section of ooralites (enlarged). 
]2o. Loogitudioal section of same (enlarged). 
Carboniferous. Upper Coal Measures. 
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Fio. 1. ArchaoHdarit biangulafa ISO 

la. Side Tlew of spine. (Hare coUeotion ) 
lb. View of tame from below, 
le. loterambalaoram plate. 

CarboDlferooa, Upper Coal Meaanrea. 

FiQ. 2. ArchaocidarU megtutylui 129 

Sa. Spines and plates. (ffareooUeotion ) 
2b . Cross-seotion of 1 oterambalaoral plate . 
Carboolffront, Upper Coal Measures. 

Fio. H. Archaocidarii aculeata 190 

Spine. (Sare collection ) 
Carboniferous, Upper Coal Measures. 

Fio. 4. Oligoportu mutatu9 128 

4a. Type specimen. (Cox collection.) 
4b. Ambalacral plat(>a (enlarged) . 
Carboniferous Keokuk limestone. 

Fig. 6 ArcJueocidarU agaitizi 127 

Spines and plates. (Keyes collection ) 
Carboniferous, Barllngton limestone. 

FiQ. 6. Arehaoeidarit dininnii 180 

Spines (After White ) 
Carboniferous, Upper Coal Measures. 
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Explanation op Plate XVI. 

Pftire 

Fig. 1. Melonitei mulHpora 125 

la . Side Tiew of nearly perfect spedmen . ( WAchtmath collt-ction . ) 
lb . Same ftrom aboye . 

Carbonlfleroiis, Saint Lonii Llmeatone. 
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Explanation op Plate XVIII. 

Page 
Fio. I. Camaroejfttitet obconicuM US 

Lft ter Al Mpeot ( k f Mr Bf eek & Wonhen . ) 

Silurian. Trenton limestone. 
Fig. 8. CanuLrocyitUei thumardi 182 

BmaI Tiew of large specimen. (After Meek and Woithen.) 

Silnnao. Trenton limestone. 
Fio 8. EchinodUcut katkatktentit 188 

(After Hall.) 

Carbonlferoas. Kaskaskla limestone. 
Fio. 4. PtrUremitet elongatut 188 

Lateral aspect. (Keyes collection ) 

Carboniferous, (Jpper Bnrllngton limestone. 
Fig. 6. PerUremite* conoideut 181 

Side y lew. (Mns Mo Geol. Snr ) 

Carbonlferoas. Keokok limestone. 

Ptnirtmitet iulcatui 185 

Sideylew. (Keyes collection.) 

Same firom above. 

Carboniferons,' Kaskaskla limestone. 

CiyptohJattm m€lo 189 

Lateral yiew . ( Keyes collection . ) 

Same from aboye. 

Carboniferons, Lower Burlington limestone. 

Cryptobltuim kirkwoodentU 189 

Side aspect. (Wacbsmntta & Springer collection ) 

Same firom aboye. 

Carbonlferoas. Saint Loais limestone. 

ScMzobUutw tajfi 188 

Side yiew . (K 9yee collection . ) 

Same fh>m above. 

Carbonlferoas, Upper Burlington limestone. 
Fio. 10. OrantUocrinut norwoodi 140 

A medlom-sized specimen . (Keyes collection. ) 

Carboniferons, Upper Barllngton limestone. 
Fio. 11. MeiabUuhu lineatut 188 

Lateral aspect . ( Keyes collection . ) 

Carbonlferoas, Upper Barllngton limestone. 
Fio 12. Metablatttu toortheni 187 

A large specimen. (Keyes collection.) 

Carboniferous, Keokuk limestone. 
Fio. 18. Metabla$tut blpyramidaHt 187 

Lateral yiew. (Keyes collection .) 

Carboniferous, Keokuk limestone. 

Fio. 14. Orophocrinui ttelliformU 141 

14a. Top yiew. (Mns. Mo. Geol. Snr.) 
14b . Side yiew of another specimen . 

Carboniferous, Lower Burlington limestone. 
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Explanation of Plate XIX. 

Page 

Fig. 1 Megiitocrinui evami 161 

Arrangement of plates . 

Fio. 2. Agaricocrinut americanw 168 

Diagram of dorsal cup . 

Fio. 8. Eretmocrinut rtmibranchiahu 178 

One of the arms . 
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EsrLASATlOH OF P£,4TB XX, 



f*0, |« »at»trtmu$ pyti/^rmu. 
iJttgT&ni of i^ofi&l eup. 

AmnitvDieQ I of |«Ut«i. 
Flo. Sif^itmirrimLi tcittytut 

U\%i^mm ordonsi cup, 
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CRINOIDS. 



PLATE XXI. 



Struct ORB of the Stemmed Eghinodebms. Plate XX I. 

Fio. 1. BaiocrinuipjpriformU, 

OatUne of a nearly perfect speelmen. 

Fio. 9. A typical Actinocrinoid 

Showing arrangement of baial plates . 

Fio. 8. Sctphiocrinturu$ticelhi$. 

Oatline of a nearly perfect specimen . 

Fio. 4. Platycrimu iymmelriau. 

Ventral riew . ( Keyes collection . ) 

Fio. 6. Platycrinoid . 
Basal plates. 

Fig. 6. Lyriocrinu* mellUia. 

Ventral view. (Kejes collection . ) 

Fhj. 7. Cyathocrinoid. 
Basal plates. 

Fiu. 8. Forbe*iocrinui aga*iixi. 

A nearly perfect Indlvldnal . 

Fio. 9. Symbathocrintu wortheni. 

A perfect crown . 
Fhi. 10. Dichocrinoid . 

Diagram of bssal cnp. 
Fhj. 11. Orophocrinut /u$iformi$ . 

Shows plnnnles . ( Keyes collection . ) 

Fig. 12. Pentremitei elongatut. 
Lateral view. 

Fig 18 Blaitoid. 

Showing arrangement of basal plates. 
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Explanation of Plate XXII. 

Page 

Fio. 1. Ptychocrinut tplendeni 162 

SpeolmeD with Arms . ( After Miller. ) 
Silarian, Trenton llmeitone. 

Flo. S. Rhodocrinut tp 1 

Siderlew. (Britt ooUertion.) 
Carboniferoos. Kinderbook limeetone. 

Fia. 8. Rhodocrinut cotantu 168 

Type spedmen. (Cox collection ) 
Carbonlferoo8» Keokok limeetone. 

Fig. 4. Amphoraerinui divergem 106 

Lateral Tlew of calyx. (Keyea ooUectlon.) 
CarboniferooB, Lower Borlinfrton limeetone. 

Fio. 5 Megittocrinut brevicomii 16S 

5a. Lateral Tiew. (Keyei collection.) 
5b. Top Tlew of same. 

Carboniferona, Lower Burlington limeetone. 

Fio. 6. Megittocrinui evanH 164 

Lateral aapeot of an average example . (Keyee oolleetion . ) 
Carboniferoni, Borllngton limeetone. 

Fio 7. Agaricocrinui planocanveMut 167 

7a. Side Tiew. (Hqb Mo. Geol. Snr.) 
7b. Dorsal aspect of same. 

Carbonlferons, Lower Burlington limeetone. 

Fig 8. Agaricocrimu americcnvi 168 

8a. Dorsal view of calyx. (Keyea oolleetion.) 
8b . Posterior view of same. 

Carboniferous, Keokuk limeetone. 

Fio 9. Agaricocrinui pentagonut 167 

Specimen with arms. (Keyes collection.) 
Carboniferous, Burlington limestone. 
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Page 

Fio. 1. Dorycrinut gouldi 178 

Lateral aspect of calyx . (Key ea ooUeotion. } 
CarbonifBTOHB, Keokuk Umeatooe. 

Fio. S. Dor y eri n ut unicomui 169 

AnalTiew. (Keyetoolleotion.) 
Carboniferoiu, Lower BnrLington Umeatone. 

Fio. 8. 0enn<B0crinu9 tri^U 174 

8a. Lateral Tiew of calyx. (After MUler) . 
8b. Dorsal aspect of same. 

Carboniferous, KInderhook limestone. • 

FiQ. 4. Betocrinnu ealvini 180 

Calyx of type specimen. /Rowley collection.) 
Carboniferons, Bnrllnfcton limestone. 

Fio. 6. Batocrinut tr9hUcu9 181 

Lateral Tlew of calyx (Keyes collection . ) 
Carbonlferons, Upper Borllngton limestone. 

Fio. 6. Batocrinut rotunthu 182 

6a. Calyx. (Keyes collection.) 

6b. Specimen wltb arms. (Same cabinet.) 

Carbonlferons. Upper Borllngton limestone . 

Fio. 7. Batocrinui pyriformit 182 

Specimen with arms . (Keyes collection . ) 
Carboniferous , Upper Borllngton limestone. 

Fio. 8. Batocrinui laura 182 

Side yiew of calyx . (Keyes collection . ) 
Carboniferous, Upper Borllngton limestone. 

Fio. 9. Erttmocrinut vemeuilianui 177 

Sped men wl th an al tobe preserved . (Ke^es collection . ) 
CarboniferoQS, Upper Borllngton limestone. 

Fio. 10. EretMocrinu9 corbulit 176 

Side view of calyx. (Keyes collection ) 
Carboniferoos, Lower Borllngton limestone . 

Fio. 11. Eretmocrinui dtprtitut 176 

Type specimen. (Mas. Mo. Geol. Sor.) 
CarboniferooB, Lower Borllngton limestone. 

Fio. 12. Erttmocrinui eaepamut 175 

Type specimen. (Mos. Mo. Geol. Sor.) 
Carboniferous , Lower Borllngton limestone . 

Fio . 18. Eretmocrinui calyculoidet 177 

A specimen with arms . (Keyes collection . ) 
Carboniferoos, Upper Borllngton limestone. 
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Flu, 1. Attinoirifai» pT9bMHdiMlit .. ,.,, ,,„ 

Slifdtaeij wtih (jfui (Ke^e* eolJerrMon | 
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B*ttocrin<iM hn^infttrit . . , . _ ^ ^ , . , . 

api^olitiBn BbowinK tiial tub* {Ktjm ooU^orlcm ) 

iiarlioiilft^rou*. Lower Burlington llnMtone 

Shfjteni}ttrinv4 p^Htrnffontu ^ ,^^ „.... 

Vl6V«rc«lrx. fKpye«(M>llaoll'ja,) 
Carbon If 0TOtift, Lower fioTUojCtoii UmbiJoa« 

Phyifforrinul oma(u§ _ ^ ^ _ ^ ^ 

SUU ftfcTiQCt of c*) y I ( K «y i*i ool knit on , ) 
CMboniftron*. Lowtr UHrlingioD limwtonn 
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Sintiovnnut rt^alU , , ^ 

t ■ ftr 1 n I f i^roo a , V p per H nt\ i cgton Utnifi tone. 



'*•*■* *"*--f» !«•*•»••*•» 'N 



Il« 



307 



Ftfi d. 



Fig It. 



Ftcj, 7, 



Fhi H 



rio, Ik 



im 



m 



itt 



lU 



lis 



MISSOURI GEOLOGICAL SURVEY. 



PLATE XXIV. 




CRINOIDS. 



PLATE XXV 



Explanation op Flltk XXV. 

Page 

Fio. I. PUtycrinut i^ordi iOS 

Side Tlew of donal cap . (Keyes oolleotloii . ) 

Carboniferoiu. Keokak limestone. 

Fia. 2. Platyerinu* amtrieanui 199 

8a. Donal Mpectof oAljz (Keyetoolleetioii ) 
2 1> . Side view of another tpecimen . 

Oarboolferont, Lower Barlington liiiie»tone. 
Fio. 8. PUtycrinui hiiUi 201 

Sldd ▼lew of dortal cap . ( Keyea oolleotion . ) 

CarbonI f eroat , Upper B arlington limeatone . • 
Kio. 4. PUtyerinu* dltcoideui 

Dortal aspect of a Bpedmen with amiB . ( Keyet collection . ) 

Carbonlferoot, Lower Barliogton limeatone. 
Fio. 5. PlatycHnui pUeiformii 198 

Side Tiew of dorsal cap, showing grooTce caused by Capulas shells. 
(Keyes collection.) 

Carbonlferoat. Lower Barlington limeatone. 
Fig 6. Taiarocrinui iimplet 2i*6 

Calyx. (After Shamard.) 

Carboniferous. Saint Loalt limestone. 
Fio 7. Diekocrinui blairi 204 

Specimen with arms and part of stem. (After Miller ) 

CarbonI feroos, Keokak limestone. 
Fio. 8. Dichocrinui itriaiu$ 208 

Calyx. (Keyea collection.) 

Carboniferous, Lower Barlington limestone . 
Fio 9. Belemnocrinut iamptoni 2u7 

Type sped men . ( h. Iter Miller . ) 

Carboniferous, Lower Burlinxton limestone. 
Fio. 10. Baryerinu9 9p. t 

Specimen with arms. (Keyes oolleotion.) 

Carboniferous, Barlington limestone. 
Fig. 11. Cyathocrinutiowemit 207 

View of calyx. (Keyes collection.) 

Carboniferous, Barlington limestone. 
Fio. 12. CyattMcrinut enormii 208 

A specimen with arms. (Keyes oolleotion.) 

CarboDlferous. Lower Barlington limeatone. 
Fio. 18. Lecythtocrinui olUculaformit 208 

View of calyx, (litre ollection.) 

Carbonlferoui, Upper Coal Measurea. 
Fig . U . SymbathocrinuM dentatai 206 

Posterior side of ctlyx . ( Keyes collection . ) 

Carboniferous, Upper Burlington limestone. 
Fio. 15. Symbatttocrinut wortheni 208 

Speotmeo with arms. (Keyes collection . ) 

Carboniferous, Lower Barlington limeatone. 
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Fio. 1. Scapkiocrinui ruiticellut 21t 

Speci a en wl t n aimt ( Keyes ooUecUon . ) 
Carbonlferoas, Lower BarUn^ton llmettooe. 

Fio. 2. Scaphiocrinui mitiourUntU 211 

Specimen Bhowlng armt and Tentral tao. (Waehiinath aod Springer 

collection ) 
Carboniferont. Saini Lonlt llmeatone. 

Fi« 8. Scytalocrinus vanh&rnei 21S 

Specimen showing Tentral sac. (After Worthen ) 
Carboniferona, Saint Louis llmeatone. 

Fig 4. Baiycrinu* magniAnu . . , *210 

Side view of calyx. (Cox collection ) 
Carbonlferoas, KH>kak limestone. 

Fig . 6 WoodocHnut eltgatii 214 

Example wltb arms. (Keyes collection ) 
Carboniferous, Upper Burlington limestone. 

Fig 6. Hydreionocrinut acanthophorui 216 

Lateral Tlew . ( A fter Meek & Worthen . ) 
Carboniferous, Upper Coal Measures. 

Fio, 7. Cromyocriniu kansaientis 216 

Posterior view of calyx . ( Hare collection ) 
Carboniferous, Upper Ck>al Measures. 
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PLATE XXVII. 



Explanation of Plate XXYIL 

Page 

Fi(i 1. Eupachifcrinut magitter 218 

la. Specimen with arms, part of stem and long cerri . (Hare collection . ) 
lb. I a Bide aspect of basal plate. 
8. Specimen with arms (Hare collection.) 
CarbODiferons, Upper Coal Measures. 

Fig. 2. Eupachffcrinu$ verrucoiut 217 

Dorsal aspect of type. (Kns. State Univ. Iowa.) 
Carboniferous, Upper Coal Measures. 




CRINOIDS. 



PLATE XXVIII 



Explanation of Platb XXVill. 

Page 

Fio 1. Phialoerinui bary40€lylui SIO 

Type Bpeoimen . ( Hare ooUeotioii . ) 
Carbonlferoiis, Upper Coal Meaanret. 

FiQ 2. Ceriocrinui hemitphtricuM 220 

Doraal aspect of cal jx . (Hare oolleotlon . ) 
Carboniferoiis, Upper Coal MeasnreB. 

Fio 8. Eupaehyerinut fuirii 219 

Ty pe . (Hare coUecUoii . ) 
Carboiilf«roiiB, Upper Coal Meaanret. 

Fio. 4. PhWocrinut magni/lcut 220 

Speclmeo ahowing ventral aide . (Hare collection ) 
CarboDlferooQ, Upper Coal Meaaares. 

Fio 6. CeriocHnu$ htmUphericut 210 

SpeoimeD with arms. (Hare oollectlon.) 
CarboniteroaB, Upper Coal MeaBorei. 

Fio 6. PhialocHnw ttUlativut 219 

6t Side Ylew of calyx. (Hare collection. ) 
6b. Dortal aspect of same. 

Carboniferous, Upper Coal Measures. 
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CRINOIDS. 



PLATE XXVIII 



Explanation of Platb XXVill. 

Pace 

Fio 1. Phialocrinut harifd*etylut SIO 

Type Bpeoimen . ( Hare collection . ) 
CarbonifeTons, Upper Coal Meatnret. 

FiQ 8. Ceriocrinui hemi»ph€ricu» 220 

Dortal aspect of oaljx. (Hare collectlOD .) 
CarboniferouB, Upper Coal Measurea. 

Fio 8. Eupachiferinut harii 219 

Type . ( Hare collection . ) 
CarbonlfttrooB, Upper Coal Measures. 

Fio. 4. PkWocrinu$ magnificut 220 

Specimen showing ventral side . (Hare collection ) 
Carboniferoos, Upper Coal Measures. 

Fio 5. Ctriocrintu hemUphtricut , 220 

Specimen wltb arms. (Hare collection.) 
Carboniferous, Upper Coal Measures. 

Fio 6. Pkialocrinru ttillativu* 219 

6t Side Ylew of calyx. (Hare collection.) 
6b. Dorsal aspect of same. 

Carboniferous, Upper 0>al Measures. 
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PLATE XXIX 



Explanation of Plate XXIX. 

Pftge 

Fio. 1. Phialocrinui harii 219 

Spedmen with arniB and yentral sao . ( Hare ooUeolion . ) 
CarboDlferoas, Upper Coal Meainres. 



PLATE XXX 



Explanation of Plate XXX. 

PAg« 

Fio. 1. W^mikjti iuut mfitttr S18 

Bpiiiwii with fttam (Mat. Ma. G«o1. Sot.) 
OwboallteoQA, Upper Coal MesciirM. 

Fio 1. Of cfttcrJmii ■■•wriwiit 234 

Typeaxmaple. (AflerMeekft Worthea.) 
OnboallenNit, Keokuk Umettoae. 

Flo. S. / W if il e u t nmt f— tto< t24 

SpeetaMB aooMwIiAt flsttenad . (Keyee ooUeoUon . ) 
Oarboni enwt. BnrUafftonllmeetOBe. 

Fio. 4 CaJomeritmt tunUmiut ttS 

Type ore robutim. (OozooUeeHon.) 
CnbOAlferonft. Keokuk UmebUaie. 

Flo. 5. Tli—crfaei tkitmi «8 

Lateral aepect. (Keyee eoUeotloii.) 
CertNMOfeioiu, BnrliiigtOB Umeetooe. 

Fio. 6. J f tt faro c r le wt dMct^HformU 221 

6a. Oelyx, poeterlor Tiew. 
•6. Baeal eap. (Mot. Mo. <3eol. 8ar.) 
CwbOBiteioiit, Kaikeekie Umeetone . 

Fio. 7. Ediocriimt pociUifl9nd9 221 

Type (After Meek A Worthen.) 
SIhnlaik. 
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PLATE XXXI 



Explanation of Plate XXXI. 

Slab, Bhowing ^peolmons of Phialocrinut harii ttom the Upper Coal MeMoret of 
Kansas City. Size about 9x12 inches. (Haie collection.) 
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PLATE XXXII. 



Explanation of Plate XXXIL 

PAg« 

Fio 1 IUcBnu$intigni9l 287 

la. Donal aspect. (B>wleyooneotion ) 
lb. Portion of aootb«r exan pie. (\Iiu Mo Geol Sor ) 
Silurian, Trenton limestone. 

Fio. «. Cyphoipit girardeanentit 828 

Type. (After Sbnmard ) 
Silurian, Qirardean limestone. 

Fio 8. DalmaniUi Mdentifera 229 

8a. H-ad or Urge specimen. (After Sbnmard ) 
8b. Pygldiamor tmallfriLdiTldual. .■ 
Silurian. 

Fio 4. AcidaapithcUi 230 

Pygldinm. (After Sbomard ) 
Silurian, Girardeau limestone. 

Fio 8. CaJymene niagarentii. 

Lateral vifw (Keyes collection ) 
Silurian, Niagara llmeatone. 

Fio 6. PhUHpHa tuberiulata 286 

Pygidium. (Kejes collection ) 
Caiboniferoue, Burlington limestone. 

Fig 7. PhiUiptla partlockii 288 

Djrsal aspect (Keyes collection.) 
Carboniferous, K olculc Umt stone 

Fio 8. PhUliptia mc^or 288 

8a Buckler of coiled fpecimen. (HareooUfctton ) 

8b. Pygidium of same. 

8c. Lateral aspect of same 

8 1. View of another example. (Same collection ) 

8e. Large individual . (Mus Kansas Univ ) 
Carboniftrous, Upper Coal Measurea 
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